" ‘ 


THE POOR MAN’S GEIGER COUNTER 


AVC ; oes | | ed 1955 
mR YR 


TELEVISION » SERVICING - HIGH FIDELITY 


| HUGO GERNSBACK, Editor 





In this issue: 


An Automatic 
Lawn Watering 9 
Indicator 





Corner Horn 
Systems 





Use the TV Signal 
As Its Own Marker 








! 
, | GOIN SNSAGZLS MW sbi 
35% HOXa HOIW HOdeY NNY 
U. S: and ' LaauLS LSHIA N Cte 
5 ie SWIIMOUOIN ALISHHZAINA 
Servicing Light Pla 
2° (See page 4) 
es — ee en 








replacement 
PICTURE TUBES... 


HI-LITE PICTURE TUBE 


Du Mont Twin-Screen Hi-Lite picture tubes are the ultimate 
in brightness, clarity, and sharpness. A scientifically applied 


“twin” aluminum surface reflects a large amount of light 

forward to the screen, light that is ordinarily lost inside the tube 
This bonus feature enables more than double the light out-put 

of ordinary picture tubes, resulting in sparkling contrast. The same 
high-resolution electron gun used in other quality Du Mont picture 


tubes is also used in the Twin-Screen Hi-Lite tubes. The focus qualit R 
, rifin eplacement Sales, 
in Du Mont Twin-Screen Hi-Lite tubes has never been sacrificed for the Patead Tobe Otvlll 
sake of brightness. For better-than-new set performance, for the ultimat athode-ray Tube Division, 
in television pictures, replace with a Du Mont Twin-Screen Hi-Lite picture Allen B. Du Mont Laboratories, Inc. 
Clifton, N. J. 





_ TWILL TRAIN YOU AT HOME 
.) FOR GOOD PAY JOBS IN 


‘RADIO ‘TELEVISION 


America’s Fast ett Industry Offers 
You Good Pay—Bright yee Some 


“Up to our necks in Radio- 
Television work. Four other 
NRI men work here. Am 
happy with my work.’’- 
Glen Peterson, Bradford, 
Ont., Canada. 


New 


months after enrolling 
Earned $12 to $15 a week 
Pa in spare time.’ 
' Ay Kramit, Jr., Sunneytown, 
—t Pennsylvania. 
OQ 
“Am doing Radio and 
Television Servicing full 
shop. I owe my success to 
y R I,”— Curtis Stath, Ft 
“Am with WCOC. NRI 
course can't be beat. No 
Radio-phone license exam.”’ 
—Jesse W. Parker, Meri- 
’ Me | the time | graduated | 
had paid for my course, a 
Can service toughest job 
—E. J. Seethenerens 
AVAILABLE TO 


-_ “Started to r sets six 
ph "—Adam 
a 
time. Now have my own 
N 
rs Madison, lowa 
trouble passing Ist class 
dian, Mississippi. 
ear and testing equipment 
Boston, Ohio. 
UNDER Gi BILLS 


Training plus opportunity is the 
PERFECT COMBINATION for 
job security, good pay, advance- 
ment. In good times, the trained 
man makes the BETTER PAY, 
GETS PROMOTED. When jobs 
are scarce, the trained man enjoys 
GREATER SECURITY. NRI 
training can help assure you more 
of the better things of life. 


Start Soon to Make $10, $15 
a Week Extra Fixing Sets 


Keep your job while training. I 
start sending you special booklets 
that show you how to fix sets the 
day you enroll. Multitester built 
with parts I send helps you make 
$10, $15 a week extra fixing sets 
while training. Many start their 
own Radio-Television business with 
spare time earnings. 


2 My Training Is Up-To-Date 
You benefit by my 40 years’ experi- 
training men at home. Well 
illustrated lessons give you basie 
principles you need, Skillfully de 
veloped kits of parts I send (see 
below) “bring to life” things you 
learn from lessons. 


ence 


You Learn by Practicin 
with Parts | Sen 


Nothing takes the place of PRACTICAL EXPERIENCE 


That’s why 
DOING 
common to 
cations (« 

transmitter 


irs 
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NRI training is based on LEARNING BY 
You use parts I furnish to build many circuits 
Radio 


and Television. As part of my Communi- 


you build many things, including low power 
shown at left 
procedures required 


You put it “on the air,” perform 
broadcasting operators. With my 
Servicing Course you build 
modern Radio, ete. Use Mul- 
titester you build to make 
money — sets. Many stu- 
dents make $10, $15 week 
extra fixing neighbors’ sets 

in spare time while train- 

ing. Coupon below wil! 
bring book showing other 
pr _* build. It’s 


he Tested Way 
srlo Better Pay! 


Selovtiten Making Good Jobs, Prosperity 


115 mil 
broades asting 


vision, Radio is bigger than ever 
to be serviced. Over 3000 Radio 
technicians, engineers. Gover 

Relay, Two-Way Radio Communication 


are important and growing fields. Televi 


Ab 
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built. Good TV job opening 
Technician Opera 


Radio-TV "| Men of Action — 


Act noy te 
lesson pre 
hook how 
Take NRI 
graduat 

week Mail coupon now 
National Radio In 
OUR 40TH YEAR 


» get more ofl 

my training 
anal job op; 
training for 
make more tha 


titute, 


MR. J. E. SMITH, President, Dept 
Not | Radio Institute, Washingt 
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: DEPARTMENTS 
(Story on page 63) Service 


technician George Welkey t ’ 
working on 4 piec.s of aviation 
radio equipment at the bench 
of his all-aircraft service shop ; 12 
at Teterboro (N. J.) Airport 
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ADVANCE! Raise your 


earning power-learn 


SSHOPMETHOD aa 


by SHOP-METHOD 
HOME TRAINING erties 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great FP.adio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 


job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own « Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 
airmail 





APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 











NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINIES 8! 
Los Angele 17, California © Chicag WwW. Polk 
Street. tr Canada: B11 West Hastings Street, V 
couver, B. ( 


NATIONAL “SCHOOLS, ‘te pt RG 75 
Figueroa Street 123 West Polk Street 


or 


Calif Ch y 7 Wm 


4000 $ 
Los Angeles 37, 





MEETS THE HIGH POWER 
DESIGN REQUIREMENTS 
OF HIGH FIDELITY 
AUDIO AMPLIFIERS 


For outputs up to 100 watts, two 
6550's in push-pull will provide 
the attained in 
most existing designa by the use of 
four or more tubes. Reduction in 
the number of tubes means simpli 
fied reduced 
maintenance lower 
cost. W ith the 


6550 will provide full power out 


same power now 


and over-all 
proper circuitry, 
put with approximately the same 
088 1 
pro- 


grid voltage drive as the 6L6 
or KT66 types The 6550 1 
duced under laboratory conditions 
with exhaustive quality control to 
assure premium performance and 
long life. Ask your tube supplier 
for it 

TUNG.SOL ELECTRIC Ine 


Sales Offices: Atlanta, Chicago, Columbus, 
Culver City (Los Angeles), Dallas 
Detroit, Montreal (Canada), Newark, Seattle 


Newark 4, NJ 


Denver 


TUNG-SOL 


6550 


BEAM POWER AMPLIFIER 


| of glass,” it 


GLASS SHADOW MASK for co 
picture under development 
Corning Glass. Called by the co 

“the marvelou 


tubes is 
most article ev 
is Intended as a sub 
conventional metal mas} 
100,000 hol 


for the 
unit contains some 
by a photo-etching 
rim of photoceramic gla 

RCA yet it ha 
ceived any samples and it is 
tell whether glass ha 
vantages over 
present 


proce 


states that a 

Loo ei 
any 

T he 


involve the fa 


major 
meta! major 
lems at 
and 
the elimination of the 
of glass. This 
coating on the mask 


positioning of the gla mi 
“charging 


will require a 


TRANSISTORIZED 


will be 


AUTO RADIO 
special equipment on C} el 


this fall 
trans! 


and Imperial cars marking 
first time a fully 
will be built into a 


The radio, developed by Philco 


torized 
line of new 
| surface-barrier transistor 
The Philco unit (see photo) r 
less than the 
| used by standard automobile radio 
| drawing between 200 and 300 ma 
Operating without vacuum tube 


quires 


battery powe 


one-tenth 


brator or power transformer, the radio 
is about 20% smaller 
Laboratory and 


the 


than conventional 


| units road test na) 


| cate receiver is extremely rugwed 








shock and vibrat 
of that enc: 
severe 


withstanding 
times in excess 
the 
Transistorizing the radio has « 


noises 


der most road 


hum, mechanical and 


warmup time, 


TAPE-RECORDED COLOR TV 
gram made history on May 12 

the first time a color television 
recorded on magnetic 
mitted 
work The tape-rece 
cast, originating at the NB¢ 
New York, was sent over a 
cuit to St. Paul, Minn., a 
ceremonin of the 
search center of the Minne 
Manufacturing Co., _ 


tape 


tape 


over commercial tele. 


facilities. 


dedication 


and 
the magnetic 
rhe 
crowave relay, included re 
vid Sarnoff of RCA on the 
casion,” a brief explanatior 
tem by Dr. Harry F. Olsor 
Laboratories and professiona 


recorded program, 


ment, 


ONE TV STATION ha 

air since our report last mont} 

Birmingham, Ala., channel 
KTVU, Stockton, Calif 

has gone off the air 
WTIQ, Munford, 

omitted previously, i 
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operat 
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| The new 


Philco all-transistor auto radio. 


Arrows point out nine of the transistors 
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Work with and keep all of this practical, 
commercial : equipment 


| 
; 


Mak Coupon Joday 83 "7. 


gb ; se uum 2 | monty 
; | ‘ er} DEVRY TECHNICAL INSTITUTE tm TELE WiSION 


af ff f Ss , ie: \ : #anie 
ph - , . 7 a; 4141 Belmont Ave., Chicago 41, ill. Dept. pez. Hecteomns 


Du _ 4 it f 

oat ft t _— “ 5 

(hi Ws : 5 \ 1 would like complete facis including “89 Ways te EARN MONEY in 
CT | tk i i \ Television-Radio-Electronics 


Name 


Street 


DEFOREST’S TRAINING, INC. Zone__State 


CHICAGO 41, ILLINO}§ D.T.I's training is available in Canada, 
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A Reliable, General-Purpose 


5” Oscilloscope 


PRECISTON 


MODEL 


ES-520 


PRECISION-engineered in response to in- 
dustrial requirements for a reliable, low-cost, 
FACTORY-wired and FACTORY-calibrated 
"scope for basic production and testing 
applications. 


SPECIFICATIONS INCLUDE... 
w® Push-Pull vertical drive. 20 millivolts per 
inch sensitivity 
a. a frequency-compensated, vertical in- 
ut @ tenuator. 
he rerties mroquoner F response 20 cycles to 
500 KC with 
*® 1 voit, og peak, built-in vertical volt- 
age calibrator 
w® Excellent vertical square wave response 
from 20 cycles to 50 KC 
*% Push-pull horizontal drive. 50 millivolts 
att inch sensitivity. 
+ Bag ey! response 20 cps to 200 KC 
ba A, OB (at full gain) 
% internal linear sweep 10 cycles to 30 KC 
Neg. and pos. sweep synch. 


Plus additional engineering and performance 
features never before incorporated in an 
oscillograph designed for such general appli- 
cation and at such economical price! 


SERIES ES-520: in black ripple finished, rugged 
steel cabinet, 84% x 14¥2 « 1642”. Complete 
with all tubes including SUP1 CR tube. Com- 
prehensive instruction manual 

Net Price: $127.50 
Write directly to factory for 
complete data and specifications. 


Ft LAY {/A' Apperatus Co. inc. 


et el Le ee ee 
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THE RADIO MONTH 


ELECTRONIC FIRE DETECTOR 
was recently put on the market by the 
manufacturers of Pyrene. It consists of 
two ionization chambers (see photo), 
one exposed to the air and 
cally shielded from it, though operating 
at atmospheric ach of th 


small 


one practi 


pressure. E 
contains a 


&. 
a) 7 


amount 


chambers 

of radioactive 
which 
the alr 
The 
chamber ex- 
posed to 
(through met 
al screening) 
is at the bot- 
tom of B in the 
photograph 
The sealed 
chamber is 
just 
and 
tion 
the 
electrode 


material 
10on1Zes 
around it 


air 


above it, 
the parti 
between 
two | an 
com 


both 


i= - 
ar 


- 


mon to 


2200 


chambers. A_ supervisory 
cluded in the unit, which 
the ceiling fixture A and is covered 
by the protective locking shell ( 

The two chambers (X and O in the 
schematic) are connected in 
across a d.c. voltage, with the common 
electrode between them 
grid S of supervisory tube G. Thus a 
voltage divider is formed. Normally the 
drop across each chamber is equal. 
Smoke or gases from a fire entering the 
lower chamber unbalance the 
since the larger molecules of 
was have the effect of raising the re 
sistance of that chamber, larger mole 
cules not being as readily ionized by the 
radioactive material. Thus the 
on control elements of the supervisory 
tube rises, the tube fires and the relay 
is activated, ringing the bell, flashing 
lights or transmitting signals to a re- 
mote point. 

In an actual 


tube is in 
plugs into 


series 


connected to 


divider, 
smoke or 


voltave 


test, the detector 
known as the C-O-Two predetector sya- 
tem triggered in approximately one 
third the time required by older sys- 
tems. Several types of fires were 
in the tests 


TRANSISTOR PRICE TAGS 
giving way to the effects of effi- 
cient and larger-quantity production. 
Leading this downward advance is the 
Radio Receptor Company whose new 
transistor prices, in quantity lots, range 
from a low of 75 up to $4.50 


used 


are 
more 


cents 


G-E recently announced a 
lash in the of their trar 
elling in quantity lots to manufa 
from $1.90 to $5.95 per unit. Ra 
largest transistor manufacture: 
United States, sells quantity 
unit price ranging from $1.7! 
This is about half the price Ra 
was getting a year ago. 

In announcing its price redu 
teceptor predicted that 
the price of transi 
50 cents each. 


price 


tadio 
2 years 
be below 


HIGH- FREQUENCY TRANSIST 
ORS made by a new “meltback” pr 
have been announced | G 1 
Operating efficiently at frequenci« é 
times higher than ordinary tran 
they show greatly improved p: 
amplification characteristics 

In previous processes, crysta 
formed from a pool of molten 
and layers created by cycling t! 
of growth. In the meltback 
cooling time has been reduced fr« 
minutes to less than 1 second and t 
is less intermixing between lay« 
produces thinner layers, allowi: 
trons to travel more quickly f 
side of the crystai to the othe 
ing the frequency at which the 
sistor can operate. 


ess 


proce 


COMMUNITY ANTENNA 
are apparently far more exten 
might be expected. A _ recent 
the Northwest Electronic Wo 
ing Alaska and the states 
ington, Montana, Oregon and 
carried no less than 17 items 
to cable franchises and the 
tion of community antenna ass: 
There were numerous 
concerning cable rates, 
and experimentation. 


COLOR TV FOR MEDICAL USE 
was demonstrated at an exh 
sponsored by the National Aca 
Sciences in Washington, D. ( 
Developed by RCA, this is 
compatible color TV system de 
specifically for medical use. The 
tem is built around a t 1 
color TV camera using 
pickup tubes. 

The tubes (one each for 
green and blue primary col 
arranged in a _ vertical 
the camera. A_ system of 
mirrors divide the light from 
vised scene into the three 
The camera is focused 
by a small reversible motor th 
the entire Vidicon assembly 

The compatbility of thi 
makes it possible to televis« 
tion in from the 
or the medical laboratory t 
and research workers across th 
by commercial broadcast as ré 
over a closed circuit. The 
of the camera permits televising 
gical operations. A simple 
converts the camera for 
microscope. ED 


other 
mainte 


comy é 


three \ 


array 


colors. 


color operati! 


comy 


len 
use with 
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Want To 
DOUBLE YOUR PAY? 


Carl E. Smith, E. E 
President 





MONEY MAKING 


PEC COMME RT 


LICENSE Information 

















Commercial 
urse, 


your 
" s¥ leting our 6° 


conse ex con troinieg P P 
WE GUARANTEE Tint sabes) a of ony tie ercial Our Amazingly Effective 
a ge JOB-FINDING SERVICE 


TELLS HOW, wi R GUARANTEE TELLS HOW... 


icense. 


TO TRAIN AND COACH YOU AT 
HOME IN SPARE TIME UNTIL YOU GET Helps CIRE Students Get Better Jobs 


An Averoved Here are a few recent examples of Job-Finding results: 
YOUR FCG LIGENSE a BROADCASTING 


lf you have had any practical experience—Ama- 
teur, Army, Navy, radio repair, or experimenting. 





CIVIL SERVICE 





{ 
TELLS HOw. 


Employers Make JOB OFFERS Like These : AIRLINES 
to Our Graduates Every Month! 


Letter from nationally-known Airlines 

Radio Operators and Radio Mechanics are needed for our company. Periodic 
wage increase with opportunity for advancement Both positions include many _ 

company benefits such as paid vacations free flight mileage allowance and Your FCC Ticket gnized by em 
group insurance,” ployers as §& ur technical 











Letter from nationally-known Manufacturer: 

We have a very great need at the present time for radio-electronics techni 
cians and would appreciate any helpful suggestions that you may be abie t 
offer.” 

fer | , : MAIL COUPON NOW 
These ore just a few examples of the job offers that come to our office q ‘ v \ 
periodically. Some licensed radioman filled each of these jobs .. . it 4 


might have been you! 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


HERE'S PROOF FCC LICENSES ARE OFTEN Desk RE-76—4900 Euclid Bidg 
SECURED IN A FEW HOURS OF STUDY WITH (Address to Desk No. * 
OUR COACHING AT HOME IN SPARE TIME 

Name and Address License Time 
Harry G. Frame, Box 429, Charlestown, W. Va. 2nd Class 13 Weeks 
Charles Ellis, Box 449, Charles City, lowa Ist Class 28 Weeks 
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. IstClass 34 Weeks 
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks 
B. L. Jordan, Seattle, Washington Ist Class 20 Weeks 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Carl E. Smith, E. E., Consulting Engineer, President For p sit 
Desk RE-78, 4900 Euclid Bidg., Clevelond 3, Ohio s at tuition rates ¢ ‘ ‘ ' 


. 
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the MOST 
COMPLETE 


LINE 


1)4 
.eereed 


, 


f LMU 


with the GREATEST TURNING POWER \— 


Here is everything anyone distributor... dealer... 
serviceman — could ask for in rotors... all inthe ONE line 
...the CDR ROTOR LINE! A model for every need...ALL 
FIELD TESTED AND PROVEN to be dependable and 


superior in every respect! 


HeLold, for you to millions every week 


with regular announcements in every leading 
rotor market across the nation. 


CORNELL-DUBILIER 


SOUTH PLAINFIELD, N. J. 


tHe RADIART corp. 


CLEVELAND 13, OHIO 
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Week after week 
Godfrey tells 

the ladies... 

There are 

no finer tubes 

than CBS tubes... 
And more and more 
women are asking 
for the tubes with the 
Good Housekeeping 


Guaranty Seal. 


Mo, 
* Guaranteed by ” 
Good Housekeeping 


» * 
C7 AS Apyentist® wir 


Arthur Godfrey's Talent Scouts 
now selling CBS Tubes 


on both TV and Radio 


Be sure YOU have 
CBS tubes in your tube caddy. 


Quality products through ADVANCED-ENGINEERING 


CBS-HYTRON, Danvers, Massachusetts ...A DIVISION OF COLUMBIA 


JULY, 19585 





“Atomic Radiation 


Detection and 


Measurement’’ 


rom 
papiariow 


The basic new book 
on this important 
subject by 
Harold S. Renne 


This is the clearly written book that gives 


you @ basic understanding of nuclear 
science and its applications, together with 
a full discussion of the equipment and 
techniques required for detecting and 
measuring atomic radiation. Covers the 
subject in 10 definitive chapters 

1. Atomic Structure: Dew 


the 
action 


ribes the atom, 
nuclear re- 
types 
ind the electron 


of particles in various 


types 


ttomic and nuck atructure 


of atom isotopes, ener 


volt, nuclear reaction 


2. Atomic Radiation 


rays emitted by radioa em 


ypes of 
meth- 


and Effects 
et iterial 
ode of measuring radiation, radiation effects 
on humane 

3. Radiation Detection Devices: Hasic de- 
for dete 


on chambers, Geiger tubes; 


vices and techniques used tion; 
cloud and ionizat 
acintilla- 


store and pho- 


electron ind electrometers 
tion 
tor iphu emulsions 

4, Commercial Geiger Counters: Circuit de- 


types now 


ope 


cryatala, chemical indi 


scription ration of many 
svailable 

5. Scintillation Counters 
anal 
market 
6. Home-Built Counters 
(Counters build 


ind ope 


Cireuit den 


types now on 


rip- 
tion operation of the 
Designs for simple 
(,eiger your-own inetruc- 
tiona 

7. Dosimeters 
various types now in 
8. Applications of Nuclear Science 
trial 


clear 


Deacription and operation of 


Indus- 


applications, generation of power, nu 


reactor ippleation of radioactive 


inotopes 
9. Civil Defense 


suthorities in ¢ 


onfronting civil 
attack 


Problema ¢ 


defenme ent of atomu 


10. Prospecting: Methods for uranium or 
haracteriatics of ra- 


thorium prospecting 


dioactive ores 
Here's the ONI 
whole subject of ate 
dete« 
guage 

gx5 4 


ORDER ADR-! 
Only 


book that covers the 
radiation and 
lan- 
10 pages, 





prnyic 
tion in easy-to-undersatand 


You'll want this book 


$300 


Order from your Parts Jobber today 
Howerd W. Same 4 
46m nd ‘apol 


write te 
2208 
My (check) (money order) for $ 
Qend copylies ‘ 


tection & Measurement” (ADR 


wn nn nn ee = 5 


+ | optimum at extremely 


THOSE HORN TYPE SPEAKERS 
Dear Editor 

We think it is only fair to 
some of the assumptions 
ing the Frazier-May 
Type Speaker 


correct 
regard- 
“Horn 

April 


made 
horn in 
Systems” in your 
issue, 

1. The only thing 
revolutionary concept in 
is our damping. Tested in an 
chamber, it was found that at a 
level of 104 db at a distance 
from the horn bell, the total 
100 eyel was 


referred to as a 
our literature 
anechoic 
sound 
pressure 
of l 
harmonic distortion at 
1.65°7. The second harmonic accounted 
for 1.5° of that Above 200 cycles, the 
harmonic distortion to 0 

all of which was 


meter 


dropped 
second harmonik Qur 
formula take 
the horn throat 
actual horn bell, 
the cone 
of 


Fiber gla 5 


damping into considera 
with re 
the 


the 


tion 
the 

between 
the 
chamber 


pect to 
volume of 
throat 


tne 


all 
and and 
volume inert air in 
used in 
because it to be the b 


absorbing back 


chamber 
awent for 

2. The horn is 
is computed on the basis of a 50-cycl 
rate of taper. It is a traight 
sided sections exponential 
horn, short the de 
from the true exponential! curve 1 


see TT 
radiation 
not an accident 
series of 
of a true 
enough that viation 
very 
which 


slight except in the final section 


deviate % inch from 


T he 


are all in 


approximately 
the true 50-cycle taper 
dividing mentioned 
outer of the horn 
displacement is allowed for in the total 
mass Mr. Augspurger evidently 
missed the four additional fin set 
diagonally at the first horn. The spacers 
mentioned used, 
from section to 
stiffening the 
onance. There is a 


“talk” from 


rate 31x 
the 


their 


fins 
section and 


air 
br idge 


but for 


down re 


are not a a 


one another, 
walls to cut 
remarkably small 
amount of 
self 

When the 


with 


the cabinet it- 
the material 
spacers 1s 


make a 


stiffne of 


used its present con- 
believe if 
will find no 
The 
manner acoustically 
would be of a 


mitted 


sidered, we you true 
short 
broken 
that 
higher 
by the 

u ed 
the ! ig 
article and found they 
did not kill the the 
sections; therefore portion of 
the frequency spectrum were « 
: We realize the bell 
model 8-50 is a far 


analysis you 
circuit at all 


acousti 
material j 
up in such a 
sonance 
than is tran 
Several 


any re 
frequen . 
woofer 
tandoff 
gested in your 


year 
bushings in 

resonance in horn 
great 
an elled 
of 


from 


opening 
our ery 


1 . 
low fre quencies 





| 


iA “Ga r - ef 
A, of por 9 
OPENS and CLOSES 
YOUR GARAGE DOOR 


Remote Contre 


\ 


OPEN AND CLOSE FROM 
pAeolt) Medi’), Ber.) 

















Everyone can afford this 
modern convenience! 


ee a 
one man. can do it easily! 


* Takes just an afternoon with 


common hand tools; no soldering. 


* Complete instructions assure 


professional- type installation. 


onic parts distributors 
ated feral request 


ee ae 


Hust re upon 


DAMEN AVE 
° ; rT 


1928 
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We’ re. Looking 
for”. Fellows 
who Want to be 
Top Moneymakers 
in TV Servicing 


>" We invite you to find out about our new, 
all-practice, professional TV training 


SERVICE MANAGER 


You Learn to Service TV Sets Quickly 
by Practicing at Home in Spare Time 


If you have some knowledge of Radio Basic Training Applies to 
TV fundamentals or Radio shop exper ALL Makes and Models 


ience but realize you need more knowledge . 
to get ahead faster, this new, all-purpose rrose 
training is for you. It is 100°) learn-by ate te r 
doing; planned to give you the professional 
training and knowledge you need to 
diagnose TV receiver trouble quickly and 
expertly. You learn the causes of defects . : . 

audio and video—and how to f the UHF and Color Creating 
profitably and properly Growing Opportunities 

You get actual experience aligning / iv t 'V servicing 
receivers, isolating complaints from scope ve 1 te t t you get 
patterns, eliminating interference, using what y ract earn from 
germanium crystals to rectify t! ) NIX ‘ nse na Pele 
ture signal, adjusting the ion trap an vision Servici ‘ f equip 
hundreds of other valuable Professions we WS ON i practice 


dpe for irself training 
techniques. ' ars 
wil irt! reach the 


Basi 
! rY j quickly 


lerstar 
le " 


In a few short months of NRI « is no 


training at home you will gain knowledge oblig Na tit Dept 


All Equipment Included je odiy oni esasnce oer 10a abled 
at One Low Price. 


Easy Monthly Payments. 


National Radio Institute, Dept. 5GFT net Tee 
Training includes 17 inch picture tube, 16th and U Sts., Washington 9, D.C 


all other tubes and components to P 
build Oscilloscope, Signal Generator, 

HF Probe and a complete TV Receiver. 

You build equipment and use it to 

learn time saving, professional TV 

servicing techniques. It’s the practical 

way. Every circuit, every experiment, 

has a definite training purpose. 
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CORRESPONDENCE (Continued) 


So we do not reproduce 30-cycle funda 
mental tones. Neither does a symp! 
unless someone has smuggled in a 
organ with a few 16-foot or 
Bourdon pipes. 

4. The thing (which you 
mention) that we think is the ~7 
attribute in our speakers i 
that we leave the midrange 
spectrum rather than design 


a “hoom-boom, tweet, tweet” schox é 

ensive See | think this is probably more apparent 
¥ » | on speech, vocals and on music of p 
: cussive qualities where intermodulat 





| distortion and hangover can 


| | ty - louse up the performance of many 
| higher-priced speakers. 
; 5. You have neglected to mentior 
Z . | the importance of damping and of con 
| breakup. We have found through mor 


than 20 years of experimenting tha 
recovery time from the drive of tl 
cone in either direction is all-important 
in the ability to handle steep wave 
fronts without mushiness. We hav 
determined that this can be dor 
cessfully only when both the f 
back of the radiator have equa 
6. We would appreciate an ex; 
| tion of the so-called paradox th: i 
unit does not operate as a hor he 
ep ace t ose low-frequency driver unit used (driv 
with 1 watt of electrical energy 
duces a maximum sound level of approx 
2 | imately 94 db in a dead box with mors 
a ao p aye out units | than 4 cubic feet of air behind it « 
a in a conventional type ported cal 
Its efficiency is 10 db highe 


e t¢ 53 \y Frazier-May enclosure. This hi: 
wit / the indications of the efficiency « 
. exponential horn down to its bell « 


frequency, which due to smal! 
fairly high but a great deal lower 
the actual 209 square inches net 


» 3 a 
INN space in the horn bell. 
SS J. A. FRAZIER 
| International Electronics Co) atic 
>: 


\ 


| Dallas, Tex. 


REPLY TO THE ABOVE 
At Mr. Frazier’s request, the above 
letter was forwarded to Mr. Au, 


=. 
2 
PP ay for his comment and reply: 
4 Dear Editor: 


In reply to Mr. Frazier’s lett 


SE LE od j ap a R E 7 T | F ! E R y mit me to emphasize that bot 
agree that his small horn sown 
good. The question seem 
the Frazier-May model 8-50 « 
There’s a complete range of standard sizes and ge horn ‘vd _. 
admit that erred as to 


types for every radioand TV replacement need. quency range of a symphony 
Insist on RReo. rectifiers when you order from vm @0an De Reppy 0 cass s 60 


" cycle system in the ultra-fice 
your parts jobber, if its response is really uniform ov 
that range. But if the Frazier-May 
operating as a _ theoretical hort 


Really Semiconductor Division | dimensions are such that it will bec« 
. a tuned column below 100 cycle 


RADIO RECEPTOR COMPANY, INC. | Such a tuned column has the 7 


qualities of an organ pipe or 
In Radio and Electronics Since 1922 and couldn’t be used as a reprodu 
SALES OFFICE: 251 WEST 19th STREET, NEW YORK 11 instrument without additional ac« 


WAtkins 4-8633 * Factories in Brooklyn, N. Y. | tricks to smooth out the response curve 
My argument is simply that since the 


SELENIUM RECTIFIERS © GERMANIUM TRANSISTORS * GERMANIUM AND SILICON DIODES | S50 counee vennenemty Salenced in the 
bass range, factors other than true horn 
DIELECTRIC HEATING GENERATORS AND PRESSES * COMMUNICATIONS, RADAR AND NAVIGATION EQUIPMENT 
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N EW KNIGHT Low-Cost Test Instrument Kits 


Lab Precision Quality...Easiest-to-Assemble Money-Saving Instruments 


The greatest value anywhere for your test instrument dollar! Here's more 
for your money in accuracy, dependability, versatility and professional styling 


at 
Here’s the last word in easy-to-build convenience. Instruction manuals 
are a marvel of simplicity for quick assembly without guesswork. 
ALLI t ») You need only a screwdriver, soldering iron and pliers—and 
you're ready to build these top-quality instruments! 


New Knight Tube Tester Kit New Knight RF Signal Generator Kit 


Expertly engineered, low- Provides modulated or unmodu 
cost tube tester. Tests 4, 5, — lated RF output ng wave, 
6 and 7-pin large, regular broadcast, short w kM and 
and miniature types, octals, TV frequencies. Ideal for use with 
loctals, 9-pin miniatures, VTVM for aligni: tk and IF 
pilot lamps. Tests cover sections of radio and TV set 
new 600 ma. series - string use with sweep generator as T'V 
types. Checks for emission, marker generator. L< er 1udio 
shorts, open elements, output for troul ting all 
heater continuity. 4144" meter with “‘Good-Replace”’ scale. audio stages. RF output: 160 ke to 110 n indamen 
Fast-operating roll chart. Universal socket pin selectors to tals; useful harmonic output to 220 mec; mod ed at 400 
test tubes with new base arrangements. Blank socket for cycles; with jack permitting modulation | external gen 
future use. Choice of 14 fil. voltages from .75 to 117 v. In- erator. Rated RF output 100,000 n er. Max 
cludes all parts, dark green metal case, gray panel, wire, audio output, 10 volts. Complete with gre« etal case 
solder. 9 x 4 x 10". For 110-120 v., 50-60 cy. AC, 14 lbs. (7 x 10 x 5") and gray panel, tubes, all parts, pre-wound 
83 FX 143. Knight Tube Tester Kit. Only $29.75 coils, wire and solder. For 110-120 v., 50-60 AC, 10 lbs 
83 FX 142. As above but in fabrikoid covered portable 8%3F 145. Knight RF Signal Generator Kit. Only. $19.75 
case, 614 x 1414 x 1014". Shpg. wt., 15 lbs. Only. .$34.75 : 
83F 141. TV Picture Tube Testing Adapter. Only. $3.75 New Knight Audio Generator Kit 
H 3 2 : Ideal audio frequen yurce for 
New Knight Signal Tracer Kit shocking oud lite and 
Ideai for visual and audible signal speaker response; { for Hi-Fi 
tracing of RF, IF, video and audio ‘ i testing. Frequet 0 cps 
circuits —at less than the cost of ; to 1 me in 5 ranges. Output volt 
an audio signal tracer alone. High- ¥ age: 10 volts to hiy p., 1 db 
est usable gain: ‘‘magic eye’’ with to 200 ke. Genera p., 600 
calibrated attenuators permits ohms. Less thar listortion 
stage by stage gain measurements. from 100 cps through the audible 
4” PM speaker. With RF probe for range; less than 1% when driving 600 ol 1 at maxi 
checking all stages; includes audio mum output, Continuously variable step-att ted out 
probe tip. Noise test provision. put. Complete with green and gray met ( x 11x 
Built-in wattmeter calibrated 25 to 1000 watts. With gray 714"), all parts, tubes, precut leads and sold 17 lbs 
and green metal case (7 x 10 x 5"), all parts, tubes, probes, 83 FX 137. Knight Audio Generator Kit. O $31.50 
precut leads, solder. For 105-125 v., 50-60 cy. AC. 13 lbs. 


83 F 135. Knight Signal Tracer Kit. Only $24.50 : a 
GET THE PROOF OF KNIGHT QUALITY 





New Knight VOM Kit , Send for complete construction manuals 
Quality 20,000 ohm/volt VOM with 7 Pi , Fi 
The eer »ee Tor yourse the exceptior | ty ane sper 


4\%” meter; + 2% full scale accuracy; 


1% multipliers; single switch selects: 7 value t+ hey — Knight Test Instrument Kits rs 

6 DC ranges—0.2.5-10-50-250-1000- q why KNIGHT offers you more for y ey m oS 

5000 at 20,00 ohms /volt; 6 AC ranges PORESRIMY, PYTHON QUEMY GAS ververmy 
0.25-10-50-250-1000-5000 at 5000 » 

ohms/volt; 3 resistance ranges — er 

0-2000-200,000 ohms and 0-200 meg. 38 K 168. Knight VOM Kit | t 

4 DC current ranges—0O-10-100 ma. 38 K 166. Knight Signal Gener 


and 0-1-10 amps. Complete with bake- = 38 K 169. Knight A 


38 K 165. Knight Tube Tester truction Manual 
38 K 170. Knight Signal! truct 


lite case (6 % x 5! 4 x 3 4"), all parts, Order any of the above 
4’ test leads, batteries, wire and solder. 


83 F 140. Knight VOM Kit. Only ' +» ¢ 0 5 





Each only. 








7 
FREE Supplement No. 148 ALLIED RADIO CORP., Dept. 2-6-5 
100 N. Western Ave., Chicago 8 


|} Send FREE Supple ent No, 148 
(_] Ship the following KNIGHT Kits 


al 


Send for our latest 56-Page Sup- 
plement featuring new releases 
and special values. Make your 
selections at ALLIED from the 
world’s largest stocks of tubes, 
parts, test instruments, Hi-Fi audio 
equipment, Amateur gear, indus- 
trial components—everything in 
electronics at lowest prices. 


ALLIED RADIO 


rm < 
Lj Send construction 


kits 


Dpepcscwesdegresspesenenenen 
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your KEY 
TO EXCELLENCE 


metal-cased 





MULTIMETER 


CORRESPONDENCE (Continued) 
loading must be entering into the act. 

As to the question of the “sounding 
board effect.” I may have overempha 
sized the tonal coloring effects of wooden 
panels, but I have heard identical de- 
signs built of both plywood and con 
crete and there is a noticeable improve 
ment with ceramic construction 

My objection to the word “revolu 
tionary” is one of semantics and not 
physics. I still don’t see how the normal 


| calculation of proper backwave ime 


puts a design into the “revolut 


| category. Mr. Frazier make 


Neer? TTT 4 “ap 
ae ae nD Ty 
oe O85 











POCKET SIZE WITH A 4%” LENGTH SCALE 
an instrument of PERMANENT ACCURACY 


ina case that WON'T BREAK | 
v AC CURRENT RANGES | 


ov SEPARATE RANGE & FUNCTION SWITCHES 
ov SIMPLICITY . . . ONLY 2 JACKS 

av EASY-TO-READ, LARGE 4 COLOR SCALES 
v 43 UNDUPLICATED RANGES 

v7 MAGNETIC SHIELDING 

vf 3% DC, 4% AC PERMANENT ACCURACY 


Accessories Available 
GENUINE LEATHER CARRYING CASE $5.95 PANEL MOUNTING ADAPTER $1.50 








"555" MULTIMETER 
39 sh) complete with probes and batteries 
at your PARTS DISTRIBUTOR 


PHAOSTRON COMPANY 151 PASADENA AVE., SOUTH PASADENA. CALIF. U.S.A. 


deal of this point, assuring 
special damping technique 

sary if the driver is to effective 
steep wave fronts. Damping 
sary to prevent “ringing” « 

the damping is theoretically 

by the resistive loading of the h« 

it is hard to see how thi 
“equal” to the capacitative loadir 


| the backwave chamber except 


narrow band of frequencie 

In conclusion we come to the word 
“accidental” which has caused Mr 
Frazier some understandably ruffled 
feelings. I meant to imply that good 
acoustic design is still largely a it 
and try” proposition in spite of al 
excellent theoretical work whic! 
gradually accumulating. I meant 
dental” in the sense of being opp: 
pure paperwork design, not the 

ty George, this wastebasket 
speaker in the bottom sound 
good. Quick, take out a patent 
revolutionary new speaker 

I hope that this clears up 
ments on the Frazier-May 
apologize to Mr. Frazier for 
of the word “accidental,” but 


| action to the 8-50 “by ear” 


if personal, and will have 
GEORGE L. AUGSPUI 


VOIGT AND LOWTHER 
Dear Editor: 

I am very disappointed inde 
in the article by George L. Au 
in your May issue once again th 
sion exists in mentioning the 
P. G. A. H. Voigt in the dev 
of Lowther drive unit Not 
further from the truth than tl 
ment. The Voigt patent of 
cone had already expired when 
veloped eur P.M. 2 diaphragn 
conjunction with a magnet 
which I hold all rights and 

I should be most gratefu 
if you could find space to 
statement that Mr. Voigt 
connection in the development o 
our loudspeaker driver unit 
The only point is the Voigt 
horn which is no concern of mine 
soever and as I pointed 
previous letter does not exist ar 
It is a fact however that in thi 
many of our P.M. 2 and P.M 
are working in many of these h« 

I think your articles on hort 
loudspeakers are excellent and 
sary, and I look forward to other 

DONALD M. CHASE 
Bromley, Kent, England 
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Depend on the COMPLETE line of ROHN 
‘SUPERIOR DESIGN” towers and accessories 


WU 3 ae) sp ae Li Call GREATER EASE IN HANDLING 


3 added towers to solve ALL your needs 


= am | eae HH 


“All Purpose’ tower 


ROHN 


o% 
Id- t 
© Package Tower Fo over tower 


a Saver — Cuts storage space 
300 or more! 


k PT-48 


ROHN 
19” base with Telescopin 
our — a 0 y =" : ‘ P g 
| assemble — cuts ship- | Masts 


inized throug 


ghes of 24, 32. 40, 
1 64 feet! 








Both Towers Feature 


HOT-DIPPED GALVANIZING! 


st for Rohn Towers... to 
in your cash register 
» can have these two famous 





owers in hot-dipped galvanized finish 
e most durable and permanent coating 
ill! What a sales feature for you! 














ow bt tm ae 


and a complete line of ROHN accessories —// galvanized 
At 


wet FLAT HI | 
ROOF -_ ROOF N"L— MAST MAST 


MOUNT MOUNT | “A __\s BASES NW 


TUBING 
Heavy duty for quick, secure For all types flat surfaces, 3-1" Complete line of telescoping mast 
mounting of tower to top of peak solid steel projections permit first bases for every requirement, a Heavy-duty, hot-dipped galvan- 
roof. Flanges hinged, fastened to section of tower to be mounted commodating masts from 1"-2'4 ived stec sbing. Machined to 
roof with 2 lag screws in each directly on roof mount by insert. diameter. Also available—drive- perfection. Extra sturdy joints 
flange. ing usual %” boles, in mast bases. lotted for full, perfect coupling 


a | ALSO AVAILABLE 


an » ae 
a (aN PEAK and KN = Be SERVICE Rotator posts for mounting rota- 


TLE . WALL . b if TABLE tor to tower; House Brackets; 


Guying Brackets; UHF Side Arm 
MOUNTS 4 5 6 Mounts; Mounts for Additional 
Set on top of ground,, .3-4' Antennae on a Tower: Erection 
For mounting of mast or pole to drive rods driven through hase Perfect answer for television serv Fixtures; Guy Rings; Installation 
roof or wall. Heavy y-duty steel. into ground. First tower section icing, display and storage. Truly Accessories; and dozens of other 
Variable sizes. Models for most secured to rods with single bolt one of the finest of its kind in items! 

every need. in each leg. lastant erection, economy price range 


eafenten a Beery Lead poe [ROHN Manufac turing 6 LOM pany 


sentative or Distributor, or write 
Dept RE 116 Limestone, Bellevue Peoria 











or wire direct 


JULY, 1955 17 





Raytheon’s Semiconductor Plant No. 2 
and Raytheon’s Special Tube Plant No. 2 
Boston, Mass. 


Raytheon’s Microwave 
Power Tube Plant No. 1 
Waltham, Mass. 


)LEADS THE WAY 
In TUBES and SEMICONDUCTORS 


Here are a few reasons why: 
RAYTHEON employs 18,000 people. Approximately 10,000 of them work in 
Raytheon’s modern tube and semiconductor manufacturing plant 


RAYTHEON has more than 1,000,000 square feet devoted exclusively to the 
manufacture of Raytheon quality tubes and semiconductors. 


RAYTHEON employs over 500 engineers and scientists who work exclusively 
in the electron tube and semiconductor fields. 

RAYTHEON has had 33 years’ experience in the manufacture of electron tube 
RAYTHEON has made tubes of every type of construction — Standard Gla 
“G"’, GT, Bantal, Lock In, Metal, Miniature and Subminiature Tube 
RAYTHEON Receiving and Cathode Ray Tube Operations have pr 

more than a third of a billion tubes and semiconductors. 


RAYTHEON perfected the first practical rectifier tube types (BA and BH 

to eliminate the need for “B’’ batteries to operate home radios. This revo 

lutionized the design of home radio sets. Raytheon later developed the cold 
cathode rectifier tube for auto radios and has produced more of these tubes 
than all other companies combined. 


RAYTHEON developed the famous 4-pillar construction that strengthened 
internal structure resulting in sturdier tube design. 

RAYTHEON developed and was first to mass-produce the octal button stem 
receiving tube — today’s most imitated construction for premium TV per 
formance. Raytheon was first to make millions of these tubes as far back as 
1946. These tubes featured a planar button stem and 8 straight lead 
(8-pillar) which go directly into a standard octal base. Raytheon’s Patent 
Numbers 2310237, 2321600 and 2340879 apply to this invention. 


"s Cathode Ray Tube Plant 
Quincy, Mass. 
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RAYTHEON developed and first mass-produced subminiature tubes for the 
hearing aid industry -— the forerunners of the fuse tubes which made pos- 
sible the famous proximity fuses of World War II. There are more com- 
mercial Raytheon subminiature tubes in use today than all other makes 
combined. 

RAYTHEON developed a method of mon protease magnetrons (the power 
tube that is the heart of radar) early in World War II, that broke a serious 
bottleneck, and continues to produce more magnetrons than all other manu- 
facturers combined. 

RAYTHEONis the largest producer of klystrons and has manufactured more 
than all other companies combined. 

RAYTHEONwas the first commercial producer of Transistors — the “mighty 
mite’’ — a Raytheon achievement that revolutionized the hearing aid in- 
dustry. 

RAY?THEONFirst commercially produced fusion-alloy RF Transistors, expected 
to revolutionize the portable radio, auto radio and computer industries. 
RAYTHEON has produced many mere transistors than all other manu- 
facturers combined — nearly 2,000,000 in use. 

TODAY, RAYTHEON makes Receiving and Picture Tubes, Reliable Miniature 
and Subminiature Tubes, Semiconductor Diodes and Transistors, Nucleonic 
Tubes and Microwave Tubes. 


These facts and figures show why you can use Raytheon Television and Radio 
Tubes with complete confidence that they are Right... for Sound and Sight 
— Right for you and your customers, too. 


A Company second to none in 


féivcellence tn Elechrontcs 


RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 
Newton, Mass. + Chicago, Ill, + Atlanta, Ga. + Los Angeles, Calif. 
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Being Assigned to Ser 
Division starting Dec. 


Raytheon's Microwave and 
Power Tube Plant Nol 
Waltham, Mass 


Raytheon’s Special Tube Plant No.1 
Newton, Mass. 





LOW COST 
TV TEST 


INSTRUMENTS BLACK AND WHITE 


CHECK THESE FEATURES! 


/ COMPATIBLE ADVANCED DESIGN PREVENTS OBSOLESCENCE. 
V/ LOW COST WITH HIGH QUALITY. 
Buy Now for BL. & WH. Service V PORTABILITY. 
<V/ STANDARD WARRANTY ON ALL INSTRUMENTS. 
and be ready tor COLOR SEE YOUR PARTS JOBBER! WRITE TODAY FOR LITERATURE! 


) COMPATIBLE FOR 
ay COLO 





WHITE-DOT and a RAINBOW GENERATOR 
LINEARITY GENERATOR This Color Pattern Generator produces 


New linear Phase Sweep for faster 
P COLOR CONVERGENCE ~ ome TY canting. 
A must on every color service call — > APPLICATIONS: 


gives large and small white dots. * All chroma circuit tests. 


* Color d d. ph li f, 
P BLACK & WHITE —Lincority & ee 
p , . Color gain adjustments. 
picture size adjustments. Model 150 $4995 


Model 160 $7995 PATENT PENDING 


. 
* Matrix test and alignment. 
* 3.58 me traps and coils. 





SWEEP CIRCUIT ANALYZER FLYBACK and YOKE TESTER 


NEW! The complete sweep circuit 7 , NEW ! Sensitive circuit checks one turn 
tester —takes the guesswork out of ; shorts in yokes as well as xfmrs. 
sweep circuit trovaleshooting. , Oscillating neon indicator more sen- 
’ sitive than a meter. 
P TWO INSTRUMENTS IN » A Advanced design also tests color 
ONE ’ yokes and xfmrs, 
1. Horizontal and vertical sawtooth - : 4 Saves time with fast test of — 


for signal substitution. (15KC and Model 820 * Flyback transformers Moaei 810 


60 CPS.) 5 * Deflection yokes 5 FOR 
2. Complete flyback and yoke $599 * Bypass and electrolytic condensers +29" faelte) ae) | 
testers. * Continuity of coils, xfmrs LACK & WHITE 


COMPATIBLE FIELD STRENGTH METER COMPATIBLE CRYSTAL CALIBRATOR 


VHF and UHF NEW! Crystal controlled generator 


and crystal tester 

NEW! Here is the FSM that won't be beueain sage FOR: 

made obsolete by color TV! _ P Color and bi. & wh, servicing 
PB Labs and factories 

P Amateurs and experimenters 


er bl. & wh.) YOU NEED; FEATURES: 


1. Microvolt testing : P Accurate 3.579545MC color sub- 
, : carrier standard, factory calibrated 
2. Bandwidth testing (crystal supplied). 





= peor, 
jonni ays CAAT 





For good ant installations (color 


P Three external crystals* and a crys- Mode! 120 
FEATURES: Model 330 tal switch permit quick selection of 
P Tests for color performance on an- precise frequencies, 


tonne inctallations. $12995 APPLICATIONS: $5995 


P Tests for bandwidth for better bl, & : a color oscillator align- 

ment. 

Crystal tester. 

P Reads microvolts directly on 5 scales. RF and IF marker and calibrator.* 

> Color TV 3.58MC generator. 

Microsecond time marker for 

scopes.* *These crystals avo e extra 


WINSTON ELECTRONICS, INCone.r5s, as12 moi st, piledeipic 27, Po 
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wh. pictures. 


Channels 2-13; extra coils available 
for UHF channels. 














Weak TV Pictures? 
Replace Your 


Old Antenna Now! 
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The weather's warmer! Days are longer! This is 


the time of year to go after that gold mine in your 


own backyard: the replaceme nt of the antennas in 
your area that are damaged, worn, and obsolete 


Channel Master's RAINBOW is the favorite replace- 





ment antenna of America’s TV installation men — 


wegthep — verry 


There’s a RAINBOW mode! for ry installation 





... for every signal area for ey budget 
NEW! Regardless of « ompetitive claim Channel Master's 
Narrow-space ¢ RAINBOW ss - still the a powerful 
. antenna series available toda \dvanced engineer- 
stacking! ing and the exclusive Tri-Pole make the difference! 





can now be stacked 
only 60” apart. These 
new, extremely effi- 

ymnstruction 


cient, 2-stage, impe- All-aluminum ce 
dance-matching stack- forced at all stress point 
ing rods permit easier 

paw = ged elon Today’s greatest all-channel antenna 


absolute minimum 


sacrifice of gain. value — bar none! 
model no. 331-7 


z= CHANNEL MASTER'S 


Channel Master's 9 Featuring the fastest and st: of all preassem- 
De all I) | blies: trigger-fast “Snap Lock” action, Channel 
Master’s fabulous preassen bl that snaps open, 


locks open, without hard ré ti htening 


K ed, durable, rein- 


























331 series Pmieiiiliininais 
Challenger Rainbow Orher Patents Pending like f * 
332 series Copyright 1955, Channel Master Corp. LP HAY, 
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the ideal replacement antenna 





The World's Lorgest Menvt of Television & 








you cant argue with acceptance 


proven the most 
100% Afigpebtets complete 
qeliver line 

of twist mount 


Better than any claims we could make is the unquali- 
fied and enthusiastic acceptance by engineers and 
servicemen alike. These are some of the features on 
which this acceptance is based: 


@ Aluminum containers provide maximum 
protection against moisture. 


@ Low leakage, long shelf life. 
® Designed for 85° C. operation. 


® Complete with metal and bakelite 
mounting plates. 


@® Easy to mount, 


Ti ’ . Ask , 
onan Py San tobhar Ghent ® Extremely compact—yet highly dependable. 
the time saving serviceman’s 
wrench for locking or unlocking 
the mounting ears of Pyramid’s 
twist mounts, 


Pyramid capacitors are listed in Sams’ Photofacts 


DISTRIBUTOR DIVISION 
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FREE LESSON 


c ant THREE COURSES TO TRAIN YOU 
coir. FOR THE JOB YOU WANT 


O-FM-TELEVISION TECHNICIAN [RITA 
RSE — No previous experience necessary. You 
learn by practicing with the professional equipment 
1 send you. Many of my graduates now have good 


paying technician jobs with such firms as RCA, NBC-TV, 
Dumont TV and numerous other TV Studios and plants. 


FM-TV_ TECHNICIAN COURSE — Previous 
training or experience in radio required. You can save ~ 
months of time if you have previous Armed Forces or 
civilian radio experience! Train at home with kits of 
parts, plus equipment to build BIG SCREEN TV RECEIVER. 
ALL FURNISHED AT NO EXTRA COST! 





T 
COST — After you finish your home study training in either of these two 
courses, you get two weeks, 50 hours, of intensive Laboratory work on modern 
electronic equipment at our associate school in New York City, Pierce School of 
Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST 
WHATSOEVER. My courses are complete without this extra training, but it gives 
you added opportunity for review and practice. 
RA — Ad- 
vanced training for men with radio or TV training or expetience. | train you 
at home for an exciting high pay job as the man behind the TV camera. 


My School fully approved to train Veterans, under new 
Korean G. I. Bill. Write discharge date on coupon. 


EARN WHILE YOU LEARN — Almost from the very start you can earn 

extra money while learning by repairing Radio-TV sets for friends and neighbors. 

Many of my students earn up to $25 a week . . . pay for their entire training riint, Michigan 
from spare time earnings . . . start their own profitable service business. 


FREE FCC COACHING COURSE — Important for BETTER PAY JOBS 
requiring FCC License. You get this training AT NO EXTRA COST. Top TV jobs go 
to FCC-licensed technicians. 
With the equipment | send you as part of your course 
you BUILD and KEEP a professional GIANT SCREEN TV 
RECEIVER complete with big picture tube (takes any 
size up to 21-inch) also a Super-Het Radio Receiver, 
AF-RF Signal Generator, Combination Volimeter-Ammeter- 
Ohmmeter, (-W Telephone Transmitter, Public Address 
System, AC-DC Power Supply. Everything supplied, includ- 
ing all tubes. My practical, easy-to-understand lessons MAIL THIS ae)t) te). TODAY! 
have brought success to hundreds of men. You, too, can am 
train for @ better-paying job or set up a business = @ sea uoe 
of your own if you act NOW! oe, Soenans ©. lane, Crees = 4 


RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, 4 ¥ 
Super Het a 
Rodio Receiver ’ Geer Mr Lone Mell me your WEW FREE BOOK, FETE SAMPLE LESSON, ong 


CREE acids thet will chow me how | con mobs BIG MONEY iW TELEVISEDN if 
e endersiand | om wader ne obligation ond ¢ e e ‘ 
. 


hs (ouase Dene PUA 3 
prints Ui Faia 


Combination Voltmeter oF _ ou Tdi , Lone State - i 


Ammeter Oh 0 
mmeter Ohmmeter | AM tHTERESTER in 


. a | CD Pedic 1-1 Techmicion Course BSA tas 4 4 
A Bd leninion Eesinin tin, OF  Sirereee soe tate tom 
eae ae eae ae eee eS ee oe 
52 EAST 19th STREET © NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training NO SALESMAN WILL CALL! 
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America’s Most Dependable Rotator 


mow Amttlias Ml Lica ee 


GOLDEN 
WHEAT 


MAHOGANY 


BROEGE 
MARBLE 


Tide) Y Gael tt 
GREY 


control cases available in four 


» 


FACTORY 
ATTACHED AND 
TESTED CABLE 


Every TRIO rotator is now supplied with 
either 65’ or 90’ control cable factory attached 
and ready for easier, faster installation. Each 
unit is bench-tested with its control cable, thus 
assuring trouble-free performance. These are fea- 
tures that servicemen like and appreciate! 


Switch and directional control 
are located at top rear of case 
for handy finger-tip operation. 


— ys Wy 


THE TRIO iA Only rotator with 2 


“ARISTOCRAT ae 


44 Only rotator with con- 
trol cases available in 
four glorious colors. 


CULMINATION OF 
SIX YEARS RESEARCH 
AND PRODUCTION 


Va aagacla Ung 
Co 


24 


TRIO, manufacturer of the “Aristo: 
has set the pace in the design of a rotator 
trol unit as beautiful as it is functior 
sleek, unbroken lines are unmarred by 
or knobs and only the handsome, light 


identifies it as a rotator control unit 


A new TRIO plan enables the d 
carry a complete line of the vari« 
cases without substantially increasins 
tory costs. Thus the home-maker ha 
of colors, even as late as the time of 
tion, because it takes only a moment to « 
the “works” from one case to another 


Copyright 1955 by TRIO MANUFACT 


Write fe MERVYN Mitel Beene Wee 3 


O SALES DIV., SCHEEL INTERNATIONAL INC 
4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: HARSCHEEL 
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G-C TV G-C SCRATCH G-C REAR SPEAKER G-C 7.5 OHM G-C BAKELITE G-C AUTO FUSE 
LINE SEAL REPAIR ool BAFFLE KIT FUSE RESISTOR CEMENT INSULATOR SLEEVES 


cabinet s« Has 3- way switch, bronze grille 


No. 17-2 MET $0.39 Wo. 915, NET $0.99 Mo. 9180 MET $2.70 No. 9207 NET $0.33 Wo. 32-2. NET iat $0.51 51 No. H640-F NET een 30 
: = Ss td 
= “rc | rt, 


G-C RUBBER G-C MAG-NETIK G-C CARBON-X G-C REK-0-DOPE G-C COLOR CODING KIT 
GROMMETS HEAD CLEANER Quiet noisy carbon volUME — AU. purpose recording lubrica . 


emove oxide from tape he 
No. H025- F NET $0. 30 No. 53-1 NET $0. 51 No. 1205 NET $0.72 No. 126-2 NET $0.39 No. 677 NET $1.29 
a 


GENERAL | 


stoke For These 
RADIO-TV 


SERVICE AIDS... 


G-C GLO-BAR 
THERMISTORS ...a Your Wobbler NON-SLIP 
CEMENT % } Mo. 1211 NET $0.21 


ho. 9135 NET $1 AG 


G-C STREAMLINE G-C AC-DC INDOOR G-C SPAGHETTI G-C ASSORTED G-C FAHNESTOCK G-C AUTO STATIC 
POINTER ANTENNA WIRE ASSORTMENT SPACERS, BUSHINGS CLIPS CHASER KIT 


ck 2” long; also red, ivory, etc Flexible copper, insulated. . Variety of sizes and colors 
Ho. 1171 WET$0.25 No. 840 WET $0.27 No. 551 WET $0.84 No. 6617, NET $0. 51 No. 4590. F NET $0.30 No. 5606 NET $1. 65 
f f 


4 


G-C PRINTED CIRCUIT REPAIR KIT G-C TV CORONA G-C 300-OHM G-C WESTINGHOUSE G-C SLUG 
DOPE a, PLATE TV ALIGHER RETRIEVER. TOOL 


Contains Silver Print, Silicone Resin, Solvent and all tools. 


No. 680 NET $5.85 


AD FREE! s —T ee 


G-C TELEVISION G-C NON-MAGNETIC G-C ADJUSTABLE GENERAL £6 MFG. co. 
ALIGNING WRENCH ALIGNER SHORTY 910 Taylor Avenue 
"to 2° Rockford, Illinois . 
Sth 


ugh, heat-treated beryllium Adjusts from | 


No. 5080 WET $0.51 Wo. 9105 NET $0.75 Wo. 9090 NET $0.42 25% 
ACPO MMIVY Ls ay 


[Prevent corona shorts in TV sets 


No. 47-2 NET $0.72 No. 8595 WET ‘$0. 75 No. 9089 NET $0.54 No. 9096 NET $2. 22 


ASK YOUR JOBBER FOR THESE G-C SPECIALS OF THE MONTH 


60 She? TELCO 6-PACK G-C SPRA-KLEEN or TCO wneED 
LIGHTNING y oat i} ROOF MOUNT 


CHEMICAL SPECIAL | © —arrestors —s 


No. 6-1 Pack of 3 NET $0.69 
No. 8642-6P Pack of 6 NET $2.25 





He’s “fingerprinting” 


a relay contact 


adqeqeg rrrcrer Src 


3ell Laboratories microchemists have per- 
fected an ingenious new technique for “finger 
printing” relay contacts, the tiny switches on 
which a dial telephone system critically depends. 


Using a portable test set, a chemist makes a 
plastic print of a contact. On-the-spot examina- 
tion of the print with a microscope and chemical 
reagents quickly reveals the effects, if any, of 
arcing, friction, dust or corrosive vapors. While 
the chemist studies the print, urgently needed con- 
tacts continue in service. Findings point the way 
to improve relay performance. 


Above, Bell Laboratories micro- This is another example of how Bell Tele 
chemist applies plastic disc in 
heated clamp to relay contact. 
Imprint reveals contours of sur- telephone system the world’s best. 
face and picks up contaminants, 

if any. Part of portable test set is shown on 

table. Contacts, shown in small sketches, are of 

precious metal fused to base metal, 


phone Laboratories research helps to keep your 


Preparing disc for microscopic examination. On- A microscopic look at disc often provides lead to Here the plastic disc has picked up n 

the-spot examination may reveal acid, alkali, sul- mature of trouble. Unlike actual contact, print lint that insulates contact, stops current 

fur, soot or other polluting agents peculiar to can be examined with transmitted light and enlarged 200 times.) Traces of contaminan 

an area. high magnification. identified in microgram quantities. Inert plast 
resists test chemicals that would damage conta 


Bell Telephone Laboratories 

Improving telephone service for America provides careers 

for creative men in scientific and technical fields 
RADIO-ELECTRONICS 
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Become a top-notch television service technician 


Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by 
one of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
“trouble-shooting” is applied. FINISH your 
Home Study Course ready and able to service 
all make and model sets! 

Easy-to-follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 


® 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET. NEW YORK 14, N.Y. 


1955 


The RCA Institutes’ TV Kit utilizes 

circuils including 

@ Synchro-Guide horizontal automatic frequency 
control circuit 


up-to-dale 


e Horizontal magnetic reaction canning 
e Latest deflection circuits 

e FM sound discriminator 

e@ High-gain, low-noise cascode tuner 


Join the many thousands who have been 


successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 
NO NEED FOR PREVIOUS TV TRAINING 


FREE BOOKLET! MAIL COUPON NOW, 


RCA INSTITUTES, INC., Home Study Dept 
350 West Fourth Street, New York 14, N.Y 


With no obligation on my part, please send me a copy of your 
bookiet on the TV Servicing Home Study Course and Kit 
| understand no salesman will call 


Name 
(Please print) 


Address 


City: State 


CUE EPeRaEebeeeney 
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SPRAGUE 

CERAMIKITS 


@ NOW .... stock ceramics so you can find ’em when 
you want ‘em... have your own neat and complete cabi- 
net... at the cost of the capacitors alone. 


@ Sprague has pre-stocked these handsome, blue, heavy- 
gauge steel CERAMIKIT cabinets with its famous Cera- 
Mite capacitors. Ratings and quantities are based on popu- 
larity. No dogs! Stand-up indexes separate reusable 
plastic boxes. Catalog numbers and ratings can be seen 
at a glance, 


@ Whether you use many ceramics, or just a few, there’s CERAMIKIT fa 4 


a Ceramikit sized and priced just right for you. Kit CK-2 
is a two-drawer model holding 150 capacitors in 27 differ- 
ent ratings. Kit CK-3 is a single-drawer unit holding 75 
capacitors in 12 different ratings. Remember there's not a 
dog in either Ceramikit. 


@ Kits interlock so You Can Build With Sprague as you 
buy your Ceramikits. Use the extra cabinets for handy 
indexed stocking of all your small parts. 


@ See your distributor now about Ceramikits, or request 
complete facts in Sheet M-711 from Sprague Products Co., 
81 Marshall St., North Adams, Massachusetts. 


. ® 
YOU CAN BUILD 
WITH SPRAGUE 


Sprogve Products Co. is the Distributors’ Division of the Sprague Electric Co. 
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If you're willing 


to lose your job tomorrow 
to a technically-trained man, 


turn the page, mister 


sut, if you’re interested in an honest-to-goodness career in 
the vigorous young electronics industry, here’s how you can 
step ahead of competition, move up to a better job, earn 
more money, and be sure of holding your technical job 
even if the brass is firing instead of hiring. 

The “how” is CREI training in radio-television-elec- 
tronics. 

You don’t have to be a college graduate. You do have to 
be willing to study——at home. You can do it while holding 
down a full-time job. Thousands have. Since 1927 CREI has 
provided alert young men with the te hnical knowledge 
that leads to more responsibility, more job security, more 
money. More than a quarter century of experience qualifies 
CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, you're off to a good start. If you have a knack 
for math, so much the better. If you are currently working 
in some phase of the electronics industry, you'll get going 
faster. But remember this: CREI starts with fundamentals 
and takes you along at your own speed. You are not held 
back by a class, not pushed to keep up with others who have 
more experience or education. You set your own pace. Your 
CREI instructors guide you through the lesson material 
and grade your written work personally. You master the 
fundamentals, then get into more advanced phases of elec- 
tronics engineering prin iples and practice, Finally you 
may elect training at career level in highly specialized ap- 





and FREI lustrated « ra I K Engineering 
Your Futur N 
rid of Elect 
ribing opportunities 
deme sade eseress » Practical f eronautical Electronics Engineering 


Electronics Engineering TV, FAM & Advanced AM Servicing 


t Ra Engineering (AM, FM, 


Television Engineering 


it would help us help you if you would write on margin below answers to foliowing 





plications of radio or television en 
radio 

How good is CRELI trainin 
judge. Ask an electronics engine 
high school o1 college phy sics teach 
engineer. Check up on our prof 
home study courses are accredit 
Council for Professional Develop 
proved member of the Nationa 
Schools Ask personnel manag 
man with a CREI “ticket.” Look at 
organizations that pay CRE] to trai 


All American Cables & Radio Inve P . A 


Electronic s. Ltd Canadian Broadcast { itl 
lumbia Broadcasting System, Hoffman R D 
lett Labs., Glenn L. Martin Co Ma i Pan 
ican Airways, Atlantic Divi 
United Air Lines. Finally, ask ; 
about our Placement Bureau, whicl 
more requests for trained men tha 
What's the next st p? The | 
formation than we can cra 
below. properly filled out 
booklet called “Your Futur: i 
tronics.” It includes outling 
career opportunities, full ce 
tion details. It’s free. 
Note: Cir! I 


CAPITOL RADIO ENGINEERING T LL OS 


Accredited Technical Institute Curricula @ Founded in 1927 
3224 16th Street, N.W. Dept. 147-B Washington 10, D.C. 


CHECK FIELD OF CREATEST INTEREST: 


Name 
TV) 


present 


employer, type of present work, schooi background, electronics experience, future electronics 
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STROMBERG 
CARLSON’ 


Spocifie 


TEST INSTRUMENTS 
38 KITS — 42 Wired Instruments 


VACUUM TUBE 
VOLTMETER #221 
KIT $25.95 
WIRED $39.95 
DELUXE VTVM 
(with 744" METER) 
#214 KIT £34.95 
WIRED $54.95 


NEW #232 Peak-to- 
Peak VTVM with 
DUAL-PURPOSE 

AC/DC UNI-PROBE 

(pet. pend.) 
KIT $29.95 
WIRED $49.95 


5” PUSH-PULL 
OGCILLOSCOPE #425 
KIT $44.95 
WIRED $79.95 


NEW #470 7” PUSH- 
PULL OSCILLOSCOPE 
KIT $79.95 
WIRED $129.50 


CRA... 
$4.50 


TUBE TESTER #625 
KIT $34.95 
WIRED $49.95 


NEW #944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
WIRED $34.95 


RF SIGNAL GENERATOR 
#320 KIT $19.95 WIRED $29.95 


DELUXE RF SIGNAL 
GENERATOR #315 
KIT $39.95 
WIRED $59.95 


TV/FM SWEEP 
GENERATOR #360 
KIT $34.95 
WIRED $49.95 


5MC.4.5 MC CRYSTAL 
$3.95 ea. 


om 
“ economy * * - 


LI! 
' gENSATIONS 
NEW! Jide BNO ,60 
5” SCOPE ad 28 
: »ntative ve $129.59 
$79 g5 Wire 
\ KIT ¢ 


pe 
yve 
ab in 


MULTI-SIGNAL TRACER 
#145 KIT $19.95 
WIRED $28.95 


6V & 12V BATTERY 
ELIMINATOR & 
CHARGER #1050 
KIT $29.95 
WIRED $38.95 


rp oe ry . 
RC BRIDGE & R-C-L 
COMPARATOR *950B 


KIT $19.95 
WIRED $29.95 


1,000 Ohms/ Volt 
MULTIMETER #536 
KIT $12.90 
WIRED $14.90 


20,000 Ohms /Volt 
MULTIMETER #565 
KIT $24.95 
WIRED $29.95 





A PROBE FOR EVERY 
PURPOSE 
KIT— WIRED 
$2.75 and up 


Write for FREE Catalog C-7 





EE ADDEGD — 
ELECTRONICS 


Hugo Gernsback, Editor 


STATUS OF THE ELECTRONIC INDUSTRY 


—e Compre hensive survey of a new PIdNt wo. 


Recently C. M. Odorizzi, executive vice president of the Radio 
Corporation of America, addressed the Cleveland Society of 
Security Analysts, giving a comprehensive view of the electronic 
industry. The following is a condensed report of this most 
informative talk, 


EW if any industries, in such a relatively short period of time, 
have experienced such amazing growth as electronics. From 
1940 to the war’s end in 1945, the annual dollar volume of the 
ndustry increased from $500 million to $4.6 billion 
Then followed a post-war dip that quickly was corrected by three 
principal factors: first the rise of the new television industry; 
econd the industrial adoption of electronic controls; and third, 
the implementing of a realistic concept and standard of national 
lefense requirement So rapid was the upturn that in a little 
more than six years after the war’s end—by 1952-—the electronic 
ndustry had achieved a $ 
Today, the curve continues to rise By latest estimates, the 
ectronics industry should show a totai busine that will reach 
to $9 billion by the end of 1955. According to surveys by 
these figures will maintain their climb and by the end of 
the annual total should be nearly $12 billion 
of you will recollect how the television receiver industry 
! its spectacular advance from a mere $1 million at factory 
price n 1946 to its peak of $1.4 billion in 1950. By 1957, a year 
when color television is expected to be making rapid progress, 
ylack-and-white sales are expected to drop back to less than $400 
millior $y that time, it is estimated the industry factory billing 
color sets will be near the billion mark Thus, the estimated 
of television set sales to the consumer, namely 6.4 million 
in black-and-white and coior, will then be approaching the 
sales of 6.6 million unit reached by black-and-white sales 
lone in 1950 
Government purchases of electronic equipment, which will total 
$2.5 billion for the industry this year, are estimated to increase 
to approximately $2.9 billion by 1957 
In only one broad classification of electronics, that of automobile 
radios, industry sales seem to have reached a condition of sta 
bilit For several years auto radios have maintained annual sale 
lightly in excess of $100 million, a total that likely to remain 
constant for the next few years at least 
The majority of remaining classifications in the electronics field 
provide food for thought for the optimist. These include the sales 
of repair parts and replacement tubes, broadcasting and communi 
catior industrial and commercial equipment, service and installa 


billion annual volume 


tion, and, of course, color television 

Let me give you an idea of the potentials of these groups by 
comparing the industry’s going rate with rates projected into 1957. 

tepair parts and replacement tubes, which will gross about 
$250 million this year at factory prices, will total $453 million 
in 1957. The present and future totals for the broadcasting and 
ommunications industry are $1 billion and $1% billion, respec- 

ly. Industrial and commercial equipment will increase from 
$274 million to 20 million; color television, now a mere infant, 
vill expand to $950 million in four years. 


Servicing 

Servicing, in my opinion, is a subject that has not been given 
its due importance in most industrial analyses. Today, however, 
industrialists are paying more and more attention to its role in 
uccessful manufacturing and merchandising. Service with a 
capital “S” has become a vital building block in the foundation 
of American business. 

Would the automobile have developed into a $45 billion industry 
if owners had been forced to repair and maintain their own cars? 
Would the electronics industry have made giant strides toward 
its present $9 billion position if buyers had not known that 
trained technicians were available to keep their instruments in 
operating condition? 

The answer obviously is “No.” The attitude of the manufacturer 
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TEST INSTRUMENTS 


Practica 
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ransistor 


ests 


Measuring important semt- 
conductor characteristics 
with s ope or 


ample wielers 


KDWARD D. PADGETT 


Silicon junction power transistor 
attached directly to metal chassis. 





ERVICE technicians must learn to 
determine transistor properties 
quickly and economically. They 
must know when a transistor is 
‘clean,” when junctions are satisfactory 
and if noise level 1s O.K Whenever 


‘ 


possible, comparisons with vacuum 
tubes will be made in this article. How- 
ever, transistors are new electronic de- 
vices which require new language to 
describe their behavior 

In most cases vacuum tubes op- 
erate as temperature-saturated devices 
(Child’s law). They are used chiefly as 
voltage or power amplifiers, with their 
important characteristics described by 
the symbols: 4, g» and r, 

Transistors are current amplifiers. 
Their greatest limitation is that they 
are temperature-sensitive, That is, their 
characteristics vary with temperature 
Important transistor characteristics are 
described by the symbols: con 3 » B 
and Row. leo and I are leakage cur- 
rents; / is current gain, R is the out 
put impedance of a common (grounded) 
emitter transistor, 

Test methods for these parameters 
are important because these measure 
ments are the most economical way to 
identify satisfactory transistors. Usual 
ly there is no need to measure other 
parameters. For instance, base resist- 
ance r, and emitter resistance r. are 
relatively unimportant in general serv- 
ice work (unless either is open- or 
short-circuited, in which case replace- 
ment is obviously required) and need 
no further discussion. The general 
specifications for good transistors are 
that rm, shall be less than 1,000 ohms 
and r. less than 50 ohm at room tem- 
perature, W hen emitter current l ma 
and collector voltage is 6 

To simplify measurement use the 
common (grounded) emitter connection 
and divide transistors into two groups 
according to the kind of semiconductor 
used: germanium and silicon junction 
transistors. Tests for point-contact 
transistors are omitted because these 
units have negligible commercial value. 
Industry engineers feel that junction 


A 2N57 attached to chassis. 


transistors eventually will 
point-contact units in most ap] 


Measuring leo and levo 

Fig. 1 shows I.., the d.c. lk 
tween collector and base 
emitter is open-circuited. | 











_ 


Fig. 1—Measuring leakage current | 


with temperature, and should be 
than I. the smaller it is, 
er” the transistor. Clean 
have longer life because th: 
tively free of contaminating 

Fig. 2 shows Lu, the d.« 
tween collector and emitte 
base is open-circuited. I 
with temperature. It is a me 
collector efficiency—the smalle 
higher the efficiency. 

Both I and I... increase 
The tests in Figs. 1 and 2 
step in determining whethe: 
tor can still be used or if re} 
necessary. If I... and I... are 
larger than specified, the 
should not be used. 

Current gain in con 


Fig. 2—Measuring leakage current I 


iy 


transistors is described i 
$y d.c. current gain, 
cremental d.c. current 
AI./Al,, and small signal « 
beta or 2 di./di,. The ra 
often used to describe d.c. « 
in power transistors. It is 
for a.c. measurements wher 
current passed through 
power units exceeds the ra 


tir 
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able radio components. Incremental cur- 
rent gain b is the ratio of incremental 
in collector and (for 
collector voltage V.). Small 
(a.c.) current gain @ is the gain 
collector to with the 
(for constant E.). 
describe 


changes base d.c. 
constant 
ignal 
from hase 
short-circuited The 
latter two gain for m« 
j 


dium- and low-powered transistors. 


output 
items 
R.... is the output impedance of a com 


transistor. It should be 
large because it decreases with increa 


mon-emitter 
ing temperature. 


Germanium junction transistors 


Early plastic-encapsuled transistor 
were unreliable. Moisture 
ities, trapped during the 


“poisoned” the 


and impur 
encapsulation 
process, germanium 
This slow killing 
unstable 


important 


heart of the transistor 


process caused operation and 
facts 
earned during the evaluation of plasti 
transistors. First, 
must be under 


Second, 


Several were 


| 
failure 
| 


coated transistor 


assembled surgically 


clean conditions rigorous fac 
tory tests were necessary if quality and 
maintained 
had to be enclosed in 
For ex 
ample, transistors eneapsuled in plastic 
had relatively large I... and I 

ings. When the same units were a 
bled under surgical condition 
mounted in hermetically 


were to be 
units 


performance 
Third, the 
hermetically sealed containers 


read- 
ssem- 
and 
sealed cases, 
these current readings dropped appre 
ciably 

The I reading 
hermetically small-signal tran 
should be less than 18 vamp at 
room temperature, with ~ 22% volts be 
The manufac 
2N43A p-n-p tran 
shall be less 


temperature, 


(Fig. 1) for most 
sealed, 


sistors 


tween collector and base 

2N43 and 
specifies that | 
than 10 


turer of 
sistors 
Hamp at 
with 15 volts between 
This should 
wide standard. 
The I 


hermetically 


room 
and 
industry 


collector 
base become an 
reading (Fig. 2) for most 


ealed, small-signal tran 
stors should be less than 125 vamp at 

room temperature, with 6 volts be 

and emitter 

and | 

iron i 
if the 


making mea 


tween collector 
goth I 
warm 


when a 
held near a 
held in 


irement 


increas¢ 
soldering 
transistor or even unit 1 
the fingers while 
is another way of emphasizing 
with temper 
graphs of I 
heets that 
If « 
temperature, 
unless the 


often 


current 
It is illustrated in 
versus temperature on data 


increase 


accompany most tran tor irrent 


slightly witl 


there is no cause for 


increases 
alarm 
is unsteady. Thi 
defective junctions. 

To investigate this further use the 
circuit in Fig. 3, with ar 
the d.c. position and a slow sweep (ap 
proximately 200 to 500 usec per centi 
meter). Two (S1, S2) are used 
both the collector-to-base 
patterns on the 
When either switch is flipped off 

the d.c. voltage across the re 
sistor deflect the beam. Set S3 
and the scope gain so the pattern 


current mean 


0 cilloscope in 


switches 
so You can see 
and emitter-to-bas« 
scope. 
on-off, 
Scope 
jumps 
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about 1 inch. Good transistors generate 
patterns that are well defined step func- 
tions (a). If the pattern has poor rise 
(b) or fall time (c) or is unstable o1 
shows appreciable noise (d), the tran 
sistor has a faulty junctior 

Let’s clarify the confusion that 
about transistor 
only 
unit appeared on the market 
unction type. Point-conta 
have poor noise propertic 
Junction tra 
prope rte 


noise. The 


began because the poi 


advantage. 
excellent 
many junction 
only 3 or 4 db above theoretical 
son) with 
db of noise from the 1620 vacuun 
the best tube as far as mn 
But tube 


noise 


transistor 


noise. Compare thi 


cerned. noise increa 


Fig. 3—Circuit tests p-n-p junctions. 


the electrodes are subjects 
or shock. In junction trar 
is related to the ratio of 
collector and emitter jun 
noise for a given transist« 
does not change appre 
shock Nomins 
junction transistor 
10 to 20 db. 
The duality 
comparing 
tubes. 


bration or 


good 


conce pt 


transistor 
Fig. 4 


uriniy 


liagrs ho nethod as 
Base current bia Diagram od of mea 
incremental d. rrent gain b 


grid voltage bias; collec 
dual of plate 
voltage replaces 


words, 


voltag: 
plate cu 
current and volt: 
are interchanged when compari! 
characteristics of transisto 

Fig. 4 shows 
static characterist 
gram shows how to mea 
tal d.c. current gain. R1 ad 
bias current from about 1 t 
With E. at 6 volts, ad t 
I. is about 0.3 ma. Note 
I. and I,. Then change R! 
note the new readings in | 
ferences in readings are thé 


part of a 
sistor 


beta 
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than 200 
transistors 


However, if a designer learns 
with an interim ~ 
pread, say 18% to 36 (some 
like 25 to 50), which i 
and designs 
technician 


to wusme 
designers 
good practice, 
accordingly, the service 
can replace or 
without much 
with the 
design 
very low or 


interchange 
difficulty if 


pread, 


transistors 
he uses unit 


If the 


sistors 


ame 

tran 
high # 
made 


original 

with 
replacements 

Such 


selected 


requires 
very 
factors, cannot be 
indiscriminately 
es pec ially 


eircuit require 
transistors as re- 
placements; otherwise the circuits do 
not function 


select 


The problem of having to 
with 
has been a headache in 


char- 
serv- 


transistors special 
acteristics 
icing many preamplifier circuits 

The alpha factor (collector-to-emitter 
current gain for the 
transistor) 


common-base 
need not be measured for 
two reasons 


lated if 


First, alpha can be caleu 
known; that i 


beta is 


betes 
properties 


Secondly, magnifies or amplifies 


transistor more accurately, 
reconsider the 
of having to select transistors to make 
an amplifier work. Specifying a 
from about 25 to 50 to obtain 
reliable amplification describes the situ 
ation adequately than an 
spread of from 0.961 to 
O.UK0, 

The output impedance R.,,, of a com- 
transistor (the dual of a 
triode tube) is the 
other parameter about which informa 
tion is needed to determine transistor 
reliability. The value of R should be 
large because it decreases with increas 
ing temperature, high collector currents 
and voltage and with age 


For example, problem 
beta 
spread 
more alpha 


about about 


mon-emitter 
grounded-cathode 


There are several circuits for measur 
ing output impedance, but most of them 
are lacking in 
Probably the 
establish the magnitude of R is to 
take data for a given and 
plot the | EK. common-emitter char- 
acteristic and then determine R when 
I. is 1 ma and E. is 10 volts. Fig. 6 
shows the process for a n-p-n transistor. 
Riu. is the cotangent of the angle © or 


one or more respects. 


most economical way to 


transistor 


. 


~and varies widely from 


AF 
the ratio of 
Al 


LOW POWER SILICON NPN JUNCTION TRANSISTOR 


CONSTANT ) 


S108 50a 
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output impedance. 


Practical work- 
25,000 to 


value of 


transistor to transistor 
ing limits are from 
65,000 ohms, with an average 
about 40,000 


about 


Power transistors 

have a 
ignal 
powel 


Germanium power transistors 
different than the 
units Essentially, 
units larger collector 
area. And since large amounts of heat 
(about 1/50 


design mall 
just described 
have a junction 
are liberated in this area 
square inch in the Minneapolis-Honey- 
well type 2N57 p-n-p power transistor), 
adequate cooling must be provided. 
Otherwise, the junction would overheat 
and be destroyed. The 2N57 is 
by mounting the collector junction on 
a copper stud. Then the stud (Fig. 7) 
is attached to a chassis (heat 
sink) to permit rapid dissipation of 
A photograph shows a 2N57 at 
tached to a chassis. Because of this de 
sign, the 2N57 is rated at a d. 
dissipation of 20 watts, of 
watts, theoretically, can be conve rted to 
output 

Measurements of I 
power 
circuit of 


cooled 


metal 
heat 


collector 
which 6 
useful a.c. power! 
and I for 
transistors are made with the 
Figs. 1 and 2. But a 
is substituted for the micro 


mil- 
liammete1 
ammeter and a larger 
The manufacturer specifies 
the 2N57 shall be less 

70 volts and base 
at room temperature, and I... shall be 
less than 27 ma with 70 volts on the 


battery is used. 
that | for 
than 5 ma with 


between collector 


collector. 

Since available radio components will 
not handle the large currents passed by 
some high-power transistor probably 
the best gain parameter to measure is 
d.c. current gain. For 
a 2N57 to a chassis in the 


example, attach 
common- 


COLLECTOR (5 
MOUNTED OW STUO 
41S PART OF CASE 


ny 


WTIMUM STUD TEMP (MEASURED WITH THERMOCOUPL F 
REUVABLE OPERATION 


Fig. 7—Diagram shows how to attach 
2N57 power transistor to the chassis. 


emitter circuit (Fig. 8). With E. at 2.5 
volts, adjust R1 until I. is 100 ma. The 
d.c. current gain, 

B 

I, 

should fall between the limits of 10 and 
20 for good transistors. For the d.c 
rent gain measurement of othe: 
transistors, check the sheets for 
the upper limit of I. and I, to avoid 
damaging the transistors or test equip- 
ment by excessively large currents 


cur- 
power 


data 


(up 
to 5 amperes in some high-power tran- 
sistors). 

The collector load r« most 
germanium power transistors is deter- 
mined by the upper design 


stance for 


limits of 


collector voltage and current. For 
2N57 these limits are 60 volts peak 
0.8 ampere. Thus, collector load r¢ 
ance for maximum power 
75 ohms. High-powered units 
50 to 60 watts d.c. collector di 
(I 5 amperes) will 
sistances of about 10 ohms. 


is 61 


require 


Silicon junction transistors 

Available silicon junction tran 
are of the n-p-n grown junction 
Their principal value is that the 
be used at higher temperatures 
150° C for example. This i 
silicon has a higher energy ga 
electron volts) than germaniun 
electron volt). So since the energ 
between filled and conduction bs 
large, the intrinsic contributior 
ductivity is reduced greatly 

As far as test methods are cor 
we are interested in the sam« 
eters mentioned earlier. The sa 
circuits can be used (except that 
tery and meter connections must b: 
versed for n-p-n transistors) 

At room temperature, I 
low- and medium-powered unit 
be less than 2 vamp with 22% 
the collector. When a silicon unit 
erated at 100° C, I should be lk 
12 vamp. Noise in silicon unit 
ly higher than in germanium 
is objectionable only in unit 
beta factors. 

Since £ adequately describe 


and | 


formance of available silicon 


2n57 


250 /2W 
25V 
———41h*— 
Fig. 8—Measuring d.c. 


current gain 


since leakage currents are so smal 
d.c. and incremental d.c. 
tests can be postponed until hig! 
(10 watts or greater) units ar 
able. 

The spread in f for both low 
medium-powered silicon unit 
about 4 to more than 75. There 
official recommendation regarding pra 
tical working limits. 
and service technicians use an unofficial 
rule of thumb from about 18 to 
measured with 6 volts on the 

Output impedances (Fig. 6) 
tween 15,000 and 80,000 
mon-emitter circuit) give sati 
results. R varies widely from 
unit. 

The I... and I. readings of 
medium-power units are small 
perimental unit has reading 
than 10 wamp at room temperature 
45 volts on the collector. These | 
I... readings for the Texas Ir 
type X-15 power unit (rated at 
should be less than 5 vamp at ! 
perature with 45 volts on the 
An X-15 attached to 
sink) appears in one of the phot 


curre! 


Some designe) 


colle 
il 


ohn 


a ¢ ha 
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Instrument feature: tuner substitution test 


Simpson Portable Field-Strength 


By ROBERT G. MIDDLETON* 


HE new battery-operated Simpson the front-panel connector, and the cause dog receiv 
model 498 field-strength meter (see alligator clips at the other end of the the service benc} 
photo) has a unique feature in the cable are connected to the grid of the The new field eter pro 
form of a front-end substitution first iff. tube in the receiver and to vide relative fi eading 
test. The first if. stage (6BH6) uses chassis ground. Then, if the field over all u.h.f. a hannels and 
an unbypassed cathode resistor of 47 strength meter is tuned to a station, a number of valual el operat 
ohms (see diagram), which drops the a picture appears on the screen of the’ ing feature 
output signal from the tuner contained TV _ receiver and the field-strength 
in the field-strength meter. This drop meter indicates the number of micro 
is conducted to a front-panel connector volts of signal present (if the instru- 
on the instrument via a coaxial cable. ment is properly calibrated) 
To make a tuner substitution test on [his procedure not only answers the 
a TV receiver, the cable supplied with question: “Is it the front end or is it 
the field-strength meter is fastened to some other section of the receiver?” it 
also provides information concerning 
*Chief field engineer, Simpson Electric Co weak and borderline tuners which often 
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Schematic diagram of the Simpson 
model 498 portable field-strength meter. 
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The model 498 field-strength meter. 


5. Battery 
a ciwarette-lighter 
truck 
Observe 
usually a“ pe 
Chryal 
Kai er 
Will 
The in 
117 rit 
charwe 


may be recharge: f desired, fra 

utiet on the 

of a erviee en re 
the 

itive wre 

Packard 


ute from 
batter 
und on 


to another 


Studebaker 


itive on Nash and 


trument when onnected to a 


H0-cycle power an aleo re 


6-volt 


line 
any ‘ 
battery 


sternal or accessory 
torage 
The model 498 aleo pro 
stitution teat 


icle a“ ub- 
output 
the 
front end 
15 
t can 
whether 
normally opera 
often-perplexing 
due to low 
tuner or to 

following 


tuner 
an acce ory 
ined to determine 
of the 
approximately 


with 
cable which can be 
operation and 
in a TY 
second 
be immediately 
the dead, wenk or 
tive It an the 
In poor re 
trenuth, to a defes 
fault in 


tuner? 


eneitivity 
receiver in 
This novel 


determine 


and valuable te 


made t 
tuner i 
vers 
eption 
tive 
the receiver ireuit 


A phone plug is provided for listen- 
ing to the TV signal for detecting and 
identifying interference. A shoulder 
strap is supplied for carrying 
This compact field 
meter lighter weight 
similar instrument providing 
facilities. The instrument 
is available in two models, 
by 117-volts 
powered by either 
an internal 
is supplied as 


also 
convenience 

strength 
than any 
comparable 


new 


18 in 


one powered 

the other 
volt line or 
rhe battery 
replace 


only and 
the l l i 
torage battery 
ory 


an acces or 


ment item 
The design of the new Simpson meter 
offers striking advantages 
supply efficiency and weight 
follows 
Output 
at 50 ma 
Watt-how 
Rattery 
voltmeter 
Wie ight 
1 ounces 


in power- 
reduction, 


ans 


Oar 


voltage: 6 at 1.388 amp; 235 


capacity 12 


Storage type, with accurate 
indicator 

s, 15 ounces (12 pounds, 
with self-contained 


battery) 


charge 
6 pound 
re- 

chargeable 

Some field 
portable type 
the accordingly 
placed when exhausted, instead of being 


36 


of the 


are dry-battery-powered; 


strength meters 


batteries must be re- 


of 
batteries instead of a lead storage 
thi 

weighs 16 pounds as against 12 pounds 
4 ounces for 498. Most 
instruments of this type do not provide 
a tuner substitution test 


recharged. In spite of this use dry 
bat 
tery, a typical instrument of type 


the new model 


and have an 
oversimplified u.h.f. tuner section which 
consists of the elimination of the u.h.f. 
tuner the of a 


pair of crystal diodes with 


AN UNUSUAL 

While making a routine maintenance 
check on a Simpson multimeter model 
260 I encountered an unusual problem. 

The maintenance check in our stand 
ards shop includes a complete battery 
change and a calibration check of the 
ranges. It was after the bat- 
had been replaced and I was 
calibrating the against the 
standards we have that I ran 
into difficulty. The current 
ranges were out of tolerance from 5—6% 
instead of the maximum 2% The 
normal cause of this is resistors chang- 
ing in value due to age or overheating. 
Not so in this case. 
the meter 


as such and insertion 


in serie 


various 
teries 

meter 
set up 
Various 


Suspecting 
I removed it from the 
checked it on the standard 
scale deflection at 50 ua 
O.K. Deciding that omething 
definitely goofed in the current circuits 
I proceeded to the volt 
ranges—these were found to be 
out of calibration by 6-7% Again the 
usual procedure of replacing the 
pected defective resistor was 
with negative results. This wa 
time that new had 
bring this particular instru 
its rated tolerance. 

While removing the test leads from 
the Simpson in preparation for further 
troubleshooting the | volt flashlight 


was in error 
and 
full 


was 


circult 
for 

The meter 
was 
check da. 


also 


sus 
tried 
the first 
failed to 
within 


resistor 


ent 


the input leads to the contir 
v.h.f. tuner. The 
radiates into the 
harmonics of the 
quency heterodyne 
u.h.f. signal for 
energizing the tuner in the ir 

The price paid for this ove 
cation, however, is the 
an excessive number of cre 
spurious which 
in the new Simpson meter 


Standard Coil 


local os 
crystal 

local os« 
with the 
conversior 


deve 
responses 
complete 
tuner. 


Normal 


cult 


operating voltage 
set fort! 
the circuit diagram. The inst 
calibrated at the factory 
atory signal generators for 
sensitivity of 50 uv on the f 
In the service shop, calibrat 
ment of this type is not | 
most cases—because of its | 
However, 
somewhat limited frequency 
cost are 
service trade. 


constants are 


accurate signal gene 


reasonable available 

Because the field-strength 
be expected to drift slowly 
bration after a long period « 
in the absence of a 
generator for periodic « 
indications of the field 
should be considered 
field-strength readings. 

The i.f. used in the new fie 
meter is 45.75 me, and for tl 
the tuner substitution test 
only with the newer TV recs 
ing this i.f. 


METER REPAIR 
cell was accidentally knoc} 
spring contacts and fell o 
bench. I tried the d.c. volt 1 
to verify the first result re 


her 
tren: 


only 


sternation they checked within th 


tolerance for these 
noticed the 1.5-volt 
knocked out was still 
But what could this cell ha 
with the voltage and current 
Its only purpose is to 
for the ohmmeter circuit. I 1 
and again calibration was off 
6—-7%. 

I noticed 
right against 
with only a 
separating the magnet 
from the cell. I had 
had a steel case. This wa 
and the cell replaced in it 
sition. Calibration was 
steel case had been shunting 
magnet just enough to reduce 
tivity by 3 or 4%. 

This case was exceptional 


range 
cell that | 


Or my 


sup] 


the 1. 
back 


piece 


that 
the 
thin 


an 


around 250 Simp on 
been 


before. 


tain 
never necessary to 
extreme I suspe 
factors may have been inv 
defect: the steel-cased ce 
weakening of the magne 
has not affected 


cases.—George W 


ealibratior 


Rartlett 
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rhe Hickok C-R tube 


tester in operation, 


Circuit desi riptions of recently 
developed TV test instruments 


NEW PICTURE TUBE TESTERS 


By ROBERT F. SCOTT 


Technical Editor 


ICTURE tubes are not usually car- developed. With a tester such as the articl he f each unit 
ried on service calls so tests by new Hickok model 590 or Jackson ; own and n described 
substitution are made only after model 707 in the service truck, the tech 
an exhaustive series of hit-or-miss _nician can quickly eliminate much of 

checks have failed to pinpoint th the guesswork usually connected with 
trouble. Within the last year several the testing of picture tubes. Details on The Jackson D Cathode-Ray 
precision picture tube testers have been these two new instruments are given in Tube Analyzer ({ ) measure 


: 


Gs. 


The Jackson mode | 707 an slyzer 
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Fig. 1—Schematiec diagram of the Jackson Dynamic Cathode fube Analyzer 
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Fig. 2 
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Panel view of the Jackson tube analyzer. 
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Circuit used in the SHORTS test. 
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3—Schematic diagram of the Hickok model 590 cathode 


grid 

leak- 
tube 

eircult 


gas content, beam current and 
control and for shorts 
age in all types of cathode-ray 
Its operation, appearance and 
(Fig. 1) are similar to standard receiv- 
ing tube testers. Tube sockets—a 14-pin 
diheptal, a 12-pin duodecal adapter and 
a universal adapter—are on the end of 
a 5-foot cable to permit te 
without removing them 

set, oscilloscope or carton 
tings for various types of tubes 


tests and 


tubes 


set- 


ting 
from the 
Control 


are re- 





ray tube tester. 


corded on a roll chart, and tub 
is shown on a meter 
type short—leakage indicator 


scale 


Circuit operation 

The first step in setting up tl 
lyzer is to adjust the line voltage i: 
With S1 closed, turn TEST switcl 
SHORTS and set S2 so the mete: 
falls on the line-voltage 
The meter reads a d.c. voltage dev 
across the 400-ohm semi-adjustal 
sistor in the voltage divider 
tween ground and the cathod 
low-voltage rectifier. 

Consult the roll chart 
MENT switch S4 and circuit sel 
and Y as indicated. Then place the 
rect socket over the tube ba 
SHORTS test switch S6 through i 
the neon lamp for 


index 


tring 


; 


and ¢ 


watching 
flicker. 
The basic circuit used in t 
shown in Fig. 2. A voltage of 
mately 150 a.c. 
isolated element selected by S‘ 
other elements shorted toget! 
b. When the indicator flashe 
more positions, the panel mar! 
der the switch pointer indicaté 
ments that are shorted o1 


is applied betw 


leak \ 


Qualitative tests 
Throwing S7 (Fig. 1) to MERI’ 
nects the v.t.v.m. and sets up | 
lyzer for checking the quality 
tube under test. The meter i 
with the zero adjust control 
controls Al and A2 are set a 
on the chart. Al sets the hi; 
to the value desired for the t 
the meter sensitivity to the 
quired for beam-current and 
trol tests on different type 
MERIT switch S5 is then 
BEAM and S83 is closed to deflect 
ter. Tubes that cause the mete: 
in the Goop portion of th 
sufficient beam current for 
contrast and brightness. The 
tion of the GOOD—BAD area 
is a diagonal covering a few de 
the pointer range. A tube 
this area has 
specified in the tube manufact 
erances and it may be rejecte: 
in service, depending on the 
demands for maximum bright: 
contrast. Tubes that deflect the 
into the “?” 
aged and should be suspe« 
Operation of the 
tested by throwing S5 t 
watching the meter. This } 
voltage on the grid, and 
should fall to zero (or to 
mined value indicated on the 
the bottom 
Tests for 
S5 in the GAS position and tl 
the middle 


less beam 


area may be ga 
tec 


contr 


+} 


reference scale 
gas content are 
read on (NORMA 


scale. 


The Hickok model 590 


instrument 


Hickock rece 


This new 
conventional 


RADIO-ELECTRONICS 





tester to test all magnetically deflected | 


10—30-inch tubes under the same dy- 
namic conditions as in the TV receiver. 
It tests tubes first by measuring the 
light output from a raster and second 
by enabling the technician to see spots 
on the face of the tube. Light output is 
measured with a self-generating photo- 
cell and meter on the front of the tester. 
A tube with adequate brightness pro- 
duces a reading in the Goop portion of 
the meter scale while with low 
emission or an inactive screen reads in 
the “‘?” or REPLACE area. 

The setup for using the 590 is shown 
in the photograph. Accessories include 
single- and double-field ion-trap mag 
nets, safety goggles, anode connectors 
and a collar ring. The collar ring sup- 
ports the tube firmly by its bulb. 


one 


Theory of operation 

The tester plug is inserted in the octal 
socket of a Hickock receiving-tube 
tester to tap off heater and certain other 
voltages. After setting up the picture 
tube and installing the ion-trap magnet 
around the tube neck, the receiving 
tube tester is adjusted to test for shorts, 
gas and grid control. (Instructions for 
these tests with different models of tube 
testers are included in the 590’s oper 
ating manual.) 

The circuit of the 590 is shown in 
Fig. 3. The 60-cycle vertical deflection 
voltage is obtained from a winding on 
the power transformer. The horizontal 
deflection system consists of a 6SN7-GT 
cathode-coupled multivibrator, a 6BQ6 
GT amplifier, a 6W4-GT damper and a 
1X2-GT high-voltage rectifier to supply 
approximately 8 kv to the second anode 
of the tube under test. 

A tube that passes the grid-control, 
gas and shorts tests (these indications 
are read on the receiving tube tester) 
is then ready for the dynamic test 
With the receiving tube tested adjusted 
as instructed in the manual, the photo- 
cell is placed in the center of the C-R 
tube screen where it is held in place by 
a suction cup. 

Throwing the DYNAMIC TEST switch 
on disconnects the cathode and grids 
1 and 2 from the receiving tube tester 
and connects the cathode to ground, grid 
1 to a bias voltage, grid 2 to B plus and 
applies line voltage to the power supply 
in the 590 picture tube tester. 

Pressing S1 disconnect the 
from the photocell and 
across a 6-volt winding through a recti 
fier and multiplier The po 
tentiometer in the primary circuit is 
then adjusted so the meter pointer lies 
on the line-voltage index on the mete: 


meter 
connects it 


resistor. 


scale. 

The ion-trap magnet is then adjusted 
on the neck of the tube for 
mum brightness as indicated by mari 
deflection of the meter. If the 
tube under test uses magnetic focusing 
S2 is closed and the focus control ad 
justed for deflection. The 
condition of the tube is then read on 
the REPLACE—?-—Goop scale. END 


maxi 


wiitve[l 


mintmum 
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Television Bar Generator 


Modifications Reduce Drift 


HE Superior Instrument 

ny’s television bar generator is 

typical of several instruments now 

on the market that provide a series 
of horizontal and vertical lines for ad 
justing the linearity of home television 
receivers. This type of instrument con 
sists of a low- and a high-frequency 
oscillator. 

The low-frequency oper 
ates at some multiple of either the field 
or line frequencies of the television set. 
The vertical and horizontal oscillators 
of the TV set lock on a subharmonic of 
this oscillator and produce a bar pat 
tern on the TV The high-fre 
quency oscillator is modulated by the 
low-frequency tunes 
through v.h.f. channels, serving as a 
carrier for the generator’s low-frequen- 
cy oscillator. 

These oscillators are 
tive and tend to drift 
voltage fluctions, causing the bar spac 
ing to vary. It is annoying to 
setting the frequency controls of the 
generator while also adjusting the set. 
This condition is greatly improved by 
the addition of a voltage regulator tube 
and by synchronizing the low-frequen 
cy oscillator of the bar generator with 
the set being adjusted. The type of 
regulator tube will vary with different 
generators but it should be possible to 
adapt this method to most. A conven 
tional voltage 
within its ratings, should 
plus constant to within | 
reduce oscillator drift. 

The diagram shows the re 
cuit containing an 0A3 regulat« 
and adjustable resistor and a synchron 
izing input circuit. The 6H6 half-wave 
rectifier was replaced by a 50-ma 
um rectifier so that the 6H6 
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An Electronic 
GO. Bridge 


Extremely accurate ohmmeter 


WICASUT CS resistan 4 and 


capa tlance 


>. 
\ 


LTHOUGH the ohmmeter 
vides a rapid and direct means 


pro- 
for measuring resistance, some 

other instrument 
when accuracy to more than two signif 
icant figures is An a.c. bridge 
provides this and gives the 
added advantage of capacitance meas- 
The an accurate 
bridge, however, limits 
use to laboratory or industrial applica 
tions. A_ sizable proportion of this 
expense is represented by the decades of 
switches 


must be used 


desired 
accuracy 


urement expense of 


generally its 


components, decade 
Elimination of these 


precision 
and decade wiring 
greatly reduces the cost and complexity 
of the 

Simplified 


instrument. 
arrangements of 
circuits shown in Figs. 1 
The circuit of Fig. 1 measures unknown 
and that of Fig. 2 
capacitance C,. 


bridge 
are and 2. 


meas- 


When 


resistance R 
unknown 
circuits 


ures 


these are balanced 


RR, 


if the 


un- 


[wo factors must be known 
value of unknown capacitor C, or 
R. is to be found. These 
factors are the value of the standard 
(R. or C.) and the ratio of R, to Re. 
Note especially that the value of neither 
R, nor R, need be known—simply their 
ratio. If Ry, is fixed, R. is a standard 
(say 1,000 ohms) and R, is variable 
with a maximum value of Ry and min- 
imum value of zero, the ratio of R, to 
R, will be variable from 1 to 0 
Dividing R,. into 1,000 divisions of 
resistance (starting the first at point 
A, Fig. 1) will give 1,000 ratios between 
R. and Ry, each ratio representing a 
value of R, between 0 and 1,000 ohms. 
If R. and R, are replaced by C, and C,, 
the ratio values will then represent the 


40 


known resistor 
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The complete electronic a.c. bridge. 


capacitance of C,. Suppose that C, is 
1,000 wef. If the bridge balances at the 
150th resistance division from point A, 
capacitance C, is 150 pwuf (assuming no 
residuals). 

Dividing R, into 1,000 parts is quite 
simple. Since resistance varies directly 
as the length of a conductor 
fixed cross-section, the problem can be 
made one of division in terms of length 
instead of resistance. In this electronic 
bridge, 8 feet of 0.5-ohm-per-inch resist- 
ance wire are used as the conductor. 
The wire is arranged on a 5 x 12-inch 
rectangle of “%-inch Lucite (Fig. 3). 
On the face of the Lucite a sheet of 
graph paper having 100 horizontal 
divisions and 10 major vertical divi- 
sions is placed. These effectively divide 
the resistance wire into 1,000 units of 
length. A thin protective sheet of cellu- 
lose acetate is cemented over the graph 
paper. The wire is laced on the Lucite 
form so that it gives 10 parallel lengths, 
each divided into 100 parts. 

The cross-section paper is labeled so 
that zero is at the upper left-hand 
corner. The 100 point the 
right-hand end of the first horizontal 
line, 200 at the left-hand end of the 
second horizontal line, ete. Since the 
length of wire extending 
beyond the graph paper is not included 
in the calibrated length, it 
shunted from the circuit. This is done 
with small metal calibrating strips 
which terminate the two of the 
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occurs at 
resistance 
must be 
ends 

hy 


rd 6.0 S 
Sat 


Fig. 1—A.c. bridge measures resistance. 





resistance 


wire precisely at div 


1,000 and 0. They also short the right 


hand 


to the 


only 
mina 
the « 


end of the first horizonta 
second length, et« rh 
active resistance between th 
ls is that length of wire ly 


‘alibrated scale. 
When completed, this re 
assembly 


istan 


gives the appearan 


large, slide-rule type dial. Re 
is varied by a probe placed 


inch 
the | 


placed at 
between 0 


of th 
the 

one € 
ing t 


Fig. 5 is 


plete 


is a 


500-uyf 


length of test lead termi: 
,000 terminal. The 
any point along 
and 1,000. A close 
e assembly is shown in F 
calibrating strips 
“nd to show the method 
he resistance wire. 

the 
bridge. Sine-wave generator 
simple phase-shift oscillat 
the 


probe 
the 


removed 
‘ 


; 


schematic of 


capacitor across 


of the plate transformer and 


uf c 


supp 
the 


apacitor shunting the gr 
parasitic oscillation 
shown the 


ress 


values 


OSCILiE 


produce a clear 1-ke tone 


resistors in 


the 


series with 


prevent overloading the oscillato 


measuring 
isolation 


haza 


low-value resistancs 


transformer reduce 


rd. 


Added bridge sensitivity i 
by the two stages of audio amplif 


V2-a 


narrowed by the low values of 


Fig 


and V2-b. Amplifier re 


Poe . 


att, mec, 
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. 2—Bridge measures capacitance. 


RADIO-ELECTRONICS 





capacitors and the 50-s#f shunt across 
the input of the final stage. The narrow 
response greatly reduces hum pickup 
and high-frequency noise. Transformer 
input is used to convert the balanced 
to-ground bridge impedance to the un- 
balanced amplifier impedance. 

The bridge circuit uses a Wagner 
ground. This arrangement minimizes 
bridge unbalance due to the effects of 
stray capacitance from the arms of 
the bridge to ground. Capacitor Cl 
across one side of grounding potentiom 
eter R1 helps balance the fairly high 
capacitance to ground of the resistance 
wire assembly in the opposite leg. Its 
value will vary from .001 to .005 ef, 
depending on the arrangement of cir 
cult components. 

Six ranges for resistance measure 
ment and four for capacitance measure 
ment are provided by standards R®5 
through R&, and C2 through C5. The 
value of the unknown component may 
be read directly from the calibrated 
resistance-wire scale. On each range 


> 
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Fig. 3—Layout of 
the resistance wire. 


Fig. 4—View shows 
how wire is strung 


the maximum reading wil! be the value 1.13 ohms. On 
of the standard (R. or ©.); the min balance null bec« 
imum reading will be zero. For example, For the capa 
if the 10-ohm standard were switched the null is « 
in for measurements of a resistance There will be 
of less than 10 ohms and if the bridge tween the ¢ 
balanced at division 113, R, would be open. Thi 

on the first 
Parts for electronic bridge On these twe 
Resistors: 2—1, |—47, 3—120,000, 2—220,000, 2~1 balance with the 
megohm, '/, watt; !|—i50, |—2,000 ohms, | watt where between 
1—!00 ohms, 2 watts; 2—100. |—i,000, |—10,000 
1—100,000, Ii—! megohm, |%, | watt (IRC Precister 
type OCF, or equivalent); |—i0 ohms, 1%, | watt Since the 
(Continental Carbon X-type or equivalent); | 
resistance-wire assembly (see text 2—|,000-ohm 
potentiometers fron 
Capacitors: |—50 ppf, 3—200 ppt 500 py Fig 
3—600 pyf, 1—.00i pf (5%), |—.01 pf (5%), mica . 
500 volts; 2—0.i pf, 200 volts; i—ipf, 200 volts of 60 
1—8 pf, 2—20 pf, 150 volts, electrolyt i—25 uf 

25 volts, electrolytic; |—balancing apacitor (CI 
see text) 

Miscellaneous: |—output  transforme 2,000-ohrr 
primary, 3.2-ohm secondary (Sta r A332 of 
equivalent); !—power transformer volt se 
ondary, 6.3-volt filament winding (Stanc PA#42) 
or equivalent); |—audio transformer stepur 
single plate to single grid; |—s.p+s Switch 
craft IL or equivalent); | |-position 
rotary switch (Mallory |76C ent 
I17N7 and socket; |—é6SC7 anc 


ever tl 


an 


Calibrating the bridge 





ae oa A ; r+ 


Fig. 5—The electronic R-C bridge. The power transformer is run over ratings 
but temperature rise is not excessive and voltage output is O.K. 
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POOR MAN'S 


How the little 
counter looks when 


ready to set out on ss 
a prospecting ex- By I Lie ITT A. Met I \] yy 


pedition. 


Featuring an ingenious power 
supply using “‘something - fo 
nothing’ circuitry, 
instrument 1s very ined 


ave, compact and light 


A bottom view of 
the instrument. 
The 1174 tube is 
not in its socket 
(center). 
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GEIGER 


ITH all the talk of radio- 

active fall-out and the H- 

bomb, I came to the conclu 

sion that it was high time I 
constructed a Geiger counter. With such 
an instrument, I would probably have 
minutes’ warning 
came a statistic; also, the gadget would 
be handy to have on our next 
to my father-in-law’s ranch in the 
uranium state of Colorado. 

I dug up all the back issues of the 
technical magazines containing 
Geiger What I 
had in mind was something very light 
and inexpensive to construct and oper 
ate. Here I ran into a dead end; the 
numerous construction articles all had 
drawbacks—either they 
batteries (at $7.85 a 

Minimaxs and an r.f. 
high-voltage supply with expensive 
audio chokes and things. The 
promising power supply appeared to be 
a vibrator, but experiment soon proved 
it too costly to operate. But two other 
articles fascinated me, the “something- 
for-nothing” circuit in the article by 
Richard H. Dorf (RADIO-ELECTRONICS, 
October, 1949) and a few pages further 
on in the same issue “Home-Built 
Snooperscope” by Harold Pallatz. The 
power supply for the snooperscope was 
ingenious. The output voltage was much 
too high for a counter tube but I felt 
that, with a few modifications, this 
and the “something-for-nothing” cir- 
cuit were just what I was looking for. 

The schematic shows the final results 
of quite a bit of experimenting. The 
coil—vibrator assembly was constructed 
from a model airplane ignition coil and 
a surplus 6-volt relay. The Bakelite re 


several before I be 


Visit 


various 


articles on counters, 


one or more 
used 300-volt 
throw) or two 


most 


lay base was used to mount the coil. 
The relay armature, contacts, spring, 
etc., were modified to fit at the end of 
the ignition coil to form a buzzer, the 
magnet of which is the core. If 
an old relay is not available, a doorbell 
mounted on a 


will probably 


coil’s 


and contacts 


Masonite base 


armature 
plastic o7 
do just as well. 

The tube socket, C2 and RI 
mounted on the coil—vibrator a 
as shown in the photo. C2 
ing at the vibrator points. A 1T4 minia 
with the 
anode 
connections are left 
deliver 


were 
embly 


reduces are 


ture tube serves as a rectifier 
screen grid connected as the 
Grid and plate 
floating. As the ignition coil 
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COUNTER 


in the neighborhood of several thousand 
resistor Rl wa hunted 
The value of thi 


determined experi 


volts, load 
across the secondary 
resistor must be 
mentally, as the type of 
used and the tension of the 
spring will determine th: 
livered to capacitor Cl 
value of 25,000 
until a voltage of 800—900 
to the anode of the Geige: 
voltage variations may lx 
varying the tension of th 
spring. 

As the ordinary v.t.v. “ 
down the power supply to a point where 
accurate readings of the output y 
made, adjusting Rl 
spring tension was omewhat of 
problem. I used a high-voltage 
and set the v.t.v.m. on a range 
would give a %00-volt 
fairly low point on the meter scale. Th 
power supply was then energized for 


ignition coil 


armature 


ohms 


cannot be 
probe 
that 


reading at u 


SS CUTE es ITS 


Parts for Geiger counter 
Resistors megot 
! 1oea ’ (tee ? 
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Capacitors 
Products 6 


volts ! 3 wt 


Tubes 
Cors 
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The Geiger counter, complete schematic 


(Brush A200 


flashlight ce 





switch 


and a ireme 
taken directly across C1. The peak read 
ing on the v.t.v.m. was used in adjusting 
the voltage output. Make 
justments of R1 and spring tension 
the Geiger tube 
cessive anode voltage wil 
life. The 1B85, incidentally 
current at 
counting rates. 
After looking at the sche: 
reading this far, the reade: 
ably comment that both th 
resistor R1 are being operated 
their maximum 
the extremely low 
by the model aircraft ignitio: 
the intermittent operation of the pow 


several seconds mea 


initial 


disconnected 


gible low (hb: 


times rating 


current 
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AUTOMATIC 
LAWN 
WATERING 
INDICATOR 


jy R. J. SANDRETTO 


ESIGNED to respond to the pres- 
ence or absence of moisture in 
the soil this control unit indicates 
when a lawn should be watered 

and when watering should be stopped. 

Its operation is simple: First the 
selector switch is turned to sTarT (Fig. 
1). Then, when the lawn needs water- 
ing, the 0A4-G fires. A low-wattage 
pilot lamp glows steadily until the 
watering is begun. The selector switch 
is then turned to stor. The lamp goes 
out and remains until the water 
has seeped to a depth. When 
the watering stopped, the 
pilot lamp begins to flash brightly at 
frequent intervals. These flashes are 
accompanied by attention-getting clicks 
from the relay. Turning the 
switch back to START completes 
operational cycle 

The features extremely 
low power consumption. It draws about 
0.2 watt while by, about 2 


out 
prope T 
should be 


selector 
the 
unit 


control 


standing 


stop 
Tbe 


Fig. 1—Schematic 
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the watering indicator. 


Device is extremely 
simple and compact. 


watts when indicating to start and 
about 4 watts when indicating to stop. 


Circuit description 

When the selector switch is in its 
start position, current flowing through 
the selenium rectifier charges the elec- 
trolytic capacitor. During this first 
quick charging, the pilot lamp acts as 
a protective current-limiting resistance. 
Current flow through the rectifier cir- 
cuit is ordinarily so low that the lamp 
does not even glow. Under these condi- 
tions the resistance of the pilot lamp 
has practically no effect on the circuit. 

The tube will now fire if a suitable 
voltage is placed on the starter anode. 
The 150-uuf capacitor between the 
starter anode and the arms of R1 and 
R2 acts as a protective reactance of 
about 18 megohms to prevent 
sive current from flowing between the 
starter anode and cathode 
itor was used instead of a 


exces- 


The capac 
18-megohm 


pt 


WARIABLE SON, RES 


, 1. 
50 
/ 


- _ | 


Unit has only a single control. 


%-watt resistor because one was not 
immediately available during construc 
tion. This closes the 
but no effect on the 
they are already bypassed by 
selector switch. The steady disch 
through the tube draws more current 
through the rectifier and the pilot 
than before. This causes 
glow continuously. 

When the selector switch i 
to sTop, the rectifier charges th 
capacitor as before. But this time 
the tube fires, the closing of the rel: 
contacts cuts off the 
rectifier circuit and connects the 
directly across the power lin 

Meanwhile, the 
discharging capacitor has be 
until it has reached a _ point 
conduction through the tube 
the relay drops out. The cire 
and the cycle will be 
as long as there is a favora 
on the anode of the 
During each cycle, the relay 
click when the lamp light 
when it goes The flashing 
determined by the resistance of 
lamp, the 
capacitor, 
circuit 


relay contact 
circuit because 


the 


arge 


lamp 
the imp to 


rned 
filter 


when 


power! 


voltage a 


reset, 


starter 


out 


capacitance of 
the resistance of 
relay and the value 
resistor across its termina! 
values specified resulted in 
rate of about 50 times per mir 
duration of each flash was ou 
second, and the interval between fla 
was about the same. 

A length of plastic insulated hookup 
wire is buried underground to a depth 
of about 1 inch. One end is connected 
to the control unit. The tip of the 
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other end has its insulation stripped 
back about % inch. When the soil is 
wet, the resistance between this buried 
tip and the grounded side of the power 
line is rather low. As the soil dries, 
this resistance increases gradually. 
This varying resistance is used as one 
arm of a voltage-divider circuit. Indica- 
tions of the unit are based on the imme- 
diate area of soil in contact with the 
buried tip. This gives a reliable indica- 
tion if the watering is done evenly over 
the entire lawn area. 

First experiments were conducted 
with a slightly different circuit and a 
length of completely insulated wire 
underground. It was thought that the 
change in capacitance between the 
conductor in the wire and the ground 
could be used to control the unit. When 
the ground was extremely dry, this 
capacitance was 2,000 uuf, with very 
wet ground it gradually changed to 
2,200 waf. This amounted to only a 10% 
increase. This was not great enough, 
so the present method was devised. 

The’ resistance method produced 
startling results. The resistance of wet 
soil was about 10,000 ohms. As the soil 
dried out this resistance increased to 
over 500,000 ohms. This amounted to 
an increase of about 5,000% ! 

Fig. 2 shows the simplified voltage- 
divider circuit for start indication. The 
tube is made to fire by increasing the 
voltage between the cathode and the 
starter anode. This is caused by an 
increase in resistance between these 
two points. As the soil resistance in 
creases, a corresponding voltage rise 
occurs which causes the unit to fire. 
Once adjusted, R1 is not changed. 

The selector switch changes the 
polarity of the power circuit so that 
the equivalent of the circuit shown in 
Fig. 3 is obtained when the switch has 
been turned to its stop position. The 
unit fires when decreasing soil resist- 
ance causes a voltage increase across 
the preadjusted control R2. 

Since individual installations and de- 
sires of how wet or dry the ground 
should be vary, adjustment of indication 
is provided by two preset controls R1 
and R2. Adjustment procedure will be 
discussed in detail later. If the ground 
is to become extremely dry before the 
unit gives the signal to start, a higher 
value control should be used for Rl. 
Once the setting for each control has 
been determined, fixed resistors could 
be inserted in their places. 


Construction 

As the photographs show, a careful 
parts layout will result in a very com- 
pact unit. I used an ICA 3817 combina- 
tion chassis and cabinet measuring 
4 x 3 x 5 inches. Except for the 3,900 
ohm resistor across the relay coil, whose 
value may have to be determined ex- 
perimentally, values are not critical. 

Only three pins of the octal socket 
are used for the tube connections. The 
remaining five may be used for wiring 
terminals. 
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SELECTOR SWITCH PILOT LAMP 


Rear view shows the 
major components. 


Undercha i view 
of the indicator. The 
resistor between pins 
l and & on the socket 
was later found to 
be unnecessary so it 
was remove d and de 
leted from the che 


matic diagram 


SELENIUM 
RECTIFIER 


ty 


Fig. 2—Circuit for start indication. Fig. 3—Cireuit for op indication 


Another value of plate r 

ance may be used as long as the 

has good sensitivity. One having 
sistance lower than 5,000 ohms w 
be preferred because the start indic: 
tion would then be brighter due to 
increased current drain through 
rectifier circuit. A different valu 
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greater may be used. The 
switch is a small four-pole two-position 
whose fourth section is not used. 


selector 


unit, 
Lower values of filter capacitance will 
give shorter relay hold-in periods. How- 
ever, the working voltage rating of this 
capacitor should be high to allow a suf- 
ficiently high safety margin. There will 
be a voltage of about 160 on it for long 
periods (1.41 times the power-line mean 
value of 115 volts) 

While wiring the leave the 
4,900-ohm resistor unsoldered. Then, 
after the wiring has been checked, dis- 
wire, turn the se- 
lector switch to sTart and plug the unit 
in. Whatever the polarity of the power 
plug, the tube should now fire, the relay 
close and the pilot lamp glow. If the 
relay won't close, use a higher value of 
hunting If the relay does 
close; but it is that the pilot 
lamp glow brighter, use a lower-value 
shunting 

Plastic 


unit, 


connect the ground 


resistance 
de sired 


resistor 

insulated hookup wire will 
last longer underground and provides 
better insulation than pushback type 
The location of the buried wire 
will show at first, but it will not be long 
before the lawn grows over the narrow 
disturbed area, 

Occasional r.f. pulses along the power 
line are bypassed by the .05-uf. 600-volt 
Otherwise 
cause a 


wire 


capacitor connected across it 


they might fire the unit and 


false start indication. Perhaps in some 
localities this capacitor may be omitted 
from the circuit. 


Adjustment procedure 

Water the soil well, connect the 
ground wire, set the selector switch to 
stop, turn the appropriate control to 
its maximum resistance setting and 
plug in the unit. If flashing doesn’t start 
immediately, reverse the power plug 
and make some mark for identification 
purposes later. Next, slowly decrease 
the resistance setting of the control un- 
til the flashing stops. Back up this con- 
trol slightly until the unit is again 
flashing at a steady rate. This com- 


Parts for lawn watering indicator 
1—3,900-ohm i|-watt resistor; |—15,000-ohm potenti 
ometer; |—100,000-ohm potentiometer; |—!50-yyuf 
capacitor, ceramic; |—.05-uf 600-volt capacitor; | 
50-uuf 360-volt capacitor; |—0A4-G and socket; |— 
4-watt 115-volt lamp, type C4; |—3-pole 2-position 
selector switch, |—é5-ma selenium rectifier i 
pilot-light assembly; |—l!-ampere fuse and holder 
|—cabinet and chassis (ICA 3817 of equivalent) 
1—5,000-ohm plate relay; |—line cord 


pletes the adjustment for the stop sig- 
nal, 

Adjustment for the signal is 
made after the ground had time 
to dry to the desired extent. At this 
time, however, do the following in 
preparation for the adjustment of the 
watering indicator: 


start 
has 


1. Turn the selector switch to START. 
This must be done during the interval 
between flashes of the pilot lamp 
Otherwise, the unit will not be reset 
and another attempt must be made 

2. Turn the start adjustment control 
to its maximum resistance setting 

After the soil has dried, slowly de 
crease the resistance setting of the 
start control until the unit fires. Adjust- 
ment is now complete. 


Possible variations 

A simpler system could substitute a 
resistor for the pilot lamp and utilize 
the purple glow from the fired 0A4-G 
tube as a means of signaling start 
Instead of the blinking pilot 
indicate stop, the flashing purple glow 
and the clicking of the relay would 
give the indication. A 
chime might be used to 
rather than a blinking lamp. 

Some constructors might 
experiment with this type of unit to 
control a completely automatic sprinkler 
system. The flow of water 
regulated by a motor- 
controlled water valve. 

Perhaps a number of buried 
wires might be connected to a 
controller by a selector switch 
a person rotating the selector 
could check on several independent 
areas of a very large lawn. END 
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Transistor Amplification Data 


HE high current amplification factor 
obtained with base-input transistor 
attractive in d.c. amplifier, 
relay, control and measurement appli 
The two types of base-input 
cireuit the grounded-emitter and 
grounded-collector, known as 
common-emitter and common-collector 
give current amplification many times 
the emitter-to-collector alpha figure for 
a given transistor 

Junction transistors are the superior 
performers in each of the base-input 
circuits, since in these connections their 
input and output 
tive and since the junction transistor is 
short-circuit stable. Base-to-emitter and 
base-to-collector current amplification, 
beta (//), is related to alpha, And its 
numerical value is governed by trans- 
istor and external-circuit values rm, r., 
re, Tey Ry and r.. The following approx- 
imate formulas apply under the ar- 
ranged conditions of rm much less than 
r., tr much less than r ro, RL very 
small compared with respect to r Fm, 
and r, very small with respect to r,: 


circuits is 
cations 


also 


resistances are posi- 


For the grounded-emitter 


For the grounded-collector: / 


* Author, 
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Transistors, Theory and Practice. 


The tables shown here are for ready 
reference when working between alpha 
and beta values. Table I lists grounded- 
emitter and grounded-collector current 
amplification values calculated for 28 
common alpha values found in commer- 
cial transistors. This compilation will 
be of interest to practical circuit de- 
signers for quickly selecting alphas 
TABLE i|—Junction Transistor Current 
Amplification for Common Alpha Values. 


By RUFUS P. TURNER* 


- 


required for proposed base-input cur 
rent amplification values and betas cor 
responding to measured or rated alpha 
values. Table II lists commercial june 
tion transistors together with their al 
pha ratings. 

Where alpha is not specified by the 
manufacturer, base-to-emitter beta is 
given and is designated by / END 


TABLE li—Alipha Ratings of Junction 
Transistors (Except Where Labeled /'). 
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Manufacturer Type Alpha 
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Instrument aids in new 


IBERNATING animals not only 
have a greatly body 
temperature, but 
activities are also 

Research has shown that mi- 
infections do not 
hibernating animal. In certain surgical 
operations (especially pulmonary ones) 
it is hard to stop the spread of infec- 
tion. It has been found that in such 
operations (and in certain other types) 
it is desirable to produce a sort of arti 
ficial hibernation or cooling. This is 
known to the medical profession as 
hypothermia. 

But the human body is a 
statically regulated device, maintaining 
its temperature at a little over 98° F in 
spite of variation in ambient tempera 
ture. If the uncovered body is exposed 
to a environment, sufficient en- 
ergy is dissipated to keep it at a con 
stant temperature. Surgical operating 
rooms are kept well heated just to 
avoid this loss of energy. 

jiological research has recently dis- 
covered a drug that inhibits the ther 
mic regulation center. If thi 
injected, the body tends to assume the 
temperature of its surroundings, just 


reduced 
their 
slowed down 


organic 


greatly. 


crobic spread in a 


thermo- 


cold 


drug 1s 


DEGREES FAHRENH 
. 1—Thermistor characteristic curve. 


as would a dead object, and no energy 
is dissipated to maintain the normal 
temperature. With the help of this drug, 
patients have been kept at body tem 
perature between 77 and 90° F for pe- 
long as a week. Tissue con 
definitely halted during 


riods as 
tamination wa 
these periods 

The operation of cooling can be criti 
cal, and it is 
kn ledge of the temperature of vari 
ous parts of the patient’s body during 
Ordinary ther- 


necessary to have exact 


the process. medical 


VULY, 1955 


ELECTRONICS 


surgery Le 


NNiIGhe 
4 


THERMISTOR 
THERMOMETER 


mometers are not accurate « 
are confined to the range of 
considered ample for 
dred years). Therefore a specia 
tric thermometer was dey 

hypothermia. It covers the 

77 to 108° F, so can 
medical thermometer. 


per hay 


also 


Thermistor as a sensing device 

The best temperature-sensitive device 
available is the thermistor. It 
perature coefficient is much greate: 
than that of other materia! 
hape to iit 


tem 


Thermi 
tors are sold in various 
any use; there is a 
thermometry, a thin tube ended by a 
little bulb. The sensitive 
sealed in this bulb and the 
necting wires pass through the tube 
The whole device is made of glass and 
easily cleaned and disinfected, an im 
portant point. 

A typical characteristic sh 
variation of 
function of 
Fig. 1. It ean be seen that 
coefficient is 
temperature rises, the resistance 
The resistance 
This means that the 
sistance practically halve 
and 108° F, 

Thermistors 
resistances ranging from a few 
to several meghoms This resistance 
is generally given at room temperature 
(68° IF). Since a battery is to be used 
to transform the resistance change 
a measurable 
mistor resistance has to be sufficiently 
high not to be heated 
the battery current. As the resistance 
falls when passing current, the thermi 
tor may be burnt out if no « 
iting provided 
too high a resistance would r¢ 
loss of sensitivity, as the gal 
(Fig. 2) used for zeroing th 
is necessarily of low internal r 
It was found that thermisto 
ing from 3,000 to 10,000 chn 
are suitable, 


special model for 


element 1s 


two con 


wing the 
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temperature 1} g! 
the te 
ture negative “a 


scale ji logarithmic 


variation of re 


Fig Schematic thermometer 


between i7 
iired 
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ohm 


into 


voltage drop, the ther 
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Courteay General Milla, Ine 


Partial view of the calculating unit of IBM’s experimental transistor computer. 


HE electronics industry offers two 
types of economic opportunity 
business and employment. In the 
electronics field—more than in most 
others——endless openings exist for a 
man with very little capital to go into 
business. There are also almost infinite 
possibilities of employment with others. 
Eight general groups of employment 
opportunities will be explored. 

The best-paying of these eight varie- 
ties probably are employment as a tech- 
nical writer and as a radio officer in the 
merchant marine, The other six, listed 
in order of possible earnings, are em- 
ployment in broadcasting and telecast- 
ing stations, radio communications sta- 
tions, telephone installation and repair 
work, telegraph installation and repair 
work, 16-millimeter motion-picture work 
and electronic manufacturing. 

This listing is far from rigid; pay 
scales vary very greatly within each 
group. For example, broadcast station 
employes may earn as much as $168 a 
week or as little as $49, while the aver- 
age pay of electronics factory employes 
for a 40-hour week is $58.40, according 
to the Department of Labor. In general, 
broadcasting work is better paid, but 
some factory workers earn more than 
some broadcasters. Such variations exist 
throughout the entire field. 


Technical writer 


With the possible exception of radio 
officers in the merchant marine, the 
technical writer in electronics is, on the 
average, the best paid electronics em- 
ploye. Despite the title, the technical 
writer does not need literary ability. A 
literary style could be a handicap and, 
if he had one, he would have to get rid 
of it. Ability to write and punctuate an 
ordinary grammatical paragraph is the 
only literary skill required. Proficiency 
in electronics is far more important. 

Experienced electronics writers can 
earn up to $150 or more for a 40-hour 
week. And there is often opportunity for 
overtime. The chief requirement, is a 
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very intimate knowledge of electronic 
techniques. Loyalty clearance is some- 
times also a requisite. 

The work consists of writing instruc- 
tion manuals for use by the armed 
forces. The technical writer, however, 
works, not for the Government, but for 
a private corporation. The armed forces 
use a great deal of electronic gear. 
Service personnel must be taught to 
operate, maintain and repair complex 
equipment. All the services rely very 
heavily on illustrated instruction manu- 
als. Their preparation has become a 
substantial industry. Writing (and il- 
lustrating) them provides a well-paid 
employment. 

Each of the armed services has its 
own fixed style, which the technical 
writer follows. He does not need and 
cannot use a literary style of his own. 
He writes “by the book.” But he must 
know his electronics. 

A technical writer will very likely 
be handed a mass of blueprints and left 
to figure them out as best he can. Con- 
ferences with engineers who designed 
the equipment can be arranged, but they 
are busy people without the time to 
teach electronics fundamentals. High 
salaries are paid to those technical 
writers who can figure out for them- 
selves most of what they need to know 
and trouble the engineers as little as 
possible. 

Many large companies that contract 
with the Government to supply military 
equipment maintain staffs of technical 
writers to prepare the accompanying in- 
struction manuals. But they may also 
contract some of their manual writing 
to outside companies specializing in 
such work. Smaller companies may not 
have enough manual writing to justify 
a department for that purpose and these 
cempanies will also contract with a 
manual-writing concern. Lastly, the 
armed services themselves may grant 
instruction-book contracts. 

Technical writer jobs are advertised 
in the “help-wanted” columns of city 


Accelerated expansion of thi: 


field provides almost limitless 


op portunities for the 


electronic technician 


By RONALD A. LANE 


newspapers. This does not mean that 
the job is necessarily in a large city. It 
may be in any small town that has ar 
armaments factory or a 
base. 


Government 


Beginners with no experience in this 
type of work, but with the background 
and qualifications for it, might be able 
to start at, possibly, $75 to $85 a week, 
and work up from there as their skill 
and usefulness increase. 

Related employment opportunities are 
those of technical-manua! illustrator 
and draftsmen and of parts lister 
Illustrators and draftsmen are often 
women. Parts listers are men who draw 
up the detailed information which the 
Government requires in the way of 
spare parts lists and bills of materials 
for each item of equipment. Thus, a set 
of tubes for a radio receiver would be 
spare parts, and the spare parts list 
must describe them so accurately and 
completely that when the GI in the field 
requisitions new tubes he will get the 
right ones. Sockets are not spare parts 
they would be listed in the bill of ma 
terials. These jobs as a rule are not a 
well paid as technical writers 


Merchant-marine radio officer 

Opportunities open to radiomen in the 
merchant-marine radio service were 
outlined in “The Ship Radio Operator” 
(RApI0-ELECTRONICS, September, 1951) 
Conditions have changed, since. There 
are not so many jobs, but pay is higher 
This apparent paradox results from the 
existence of two strong unions, one AFI 
and one CIO. At present the basic wage 
of a radio officer—it varies 
with type of ship, etc.—is between $400 
and $500 a month, but overtime and 
other extras add on. According to the 
secretary-treasurer of the Radio Officers 
Union, “No one earns less than $150 a 
week.” Plus room, board and travel, but 
before taxes. 

Vacations also are generous: 
weeks a year on dry cargo ships; 


somewhat 


three 
four 
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weeks a year on tankers. Reason for the 
difference is that loading and unloading 
cargo ships is a lengthy process during 
which the radio officer can take a good 
deal of unofficial vacation ashore; 
tankers are pumped out rapidly and 
“turn around” after only a few hours 
in port. 

The work of the radio officer aboard 
hip becomes increasingly varied as the 
science of electronics expands—he is no 
longer merely a “wireless operator.’ 
Greater numbers of merchant ships are 
carrying radar; somebody must main 
tain that gear. Someone must maintain 
onar—the electronic “lead” that meas 
ures depth of water by bouncing an 
audio vibration off the sea bottom and 
catching its echo. Someone must main- 
tain the ship-to-shore radiotelephone, 
radio direction finder and electronic 
ervo automatic helmsman. Since all 
this work carries overtime pay, other 
hip’s officers claim as much of it as 
they can; but only the radio officer has 
the requisite knowledge and training as 
a rule. Not even all radio officers have 
the training; those competent to repair 
radar, for example, can have a “radar 
endorsement” added to their FCC 
licenses on passing an appropriate ex- 
amination 

Two licenses are needed before any 
man can sail as radio officer. One is 
granted by the FCC upon examination 
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The projection de 
partment of the 
Radio City Music 
Hall, world’s larg 
est theater. At left 
is Charles Muller, 
chief projectionist. 


Cable splicer and 
helper installing 
buried cable. 


in electronics and in proficiency in Con 
tinental Morse code. Radio schools pre 
pare candidates for the FCC examina 
tion. Aside from schools, books that will 
prove helpful are: Radio Operating 
Questions and Answers, McGraw-Hill 
Book Co., New York; Radio Operators 
License Q and A Manual, John F. Rider 
Publisher, Inc., New York, and Study 
Guide and Reference Material for Com- 
mercial Radio Operator Kramination 
Superintendent of Documents, Wash 
ington, D. C. To become proficient in 
Morse code, practice it. Setting up and 
operating a ham radio station offer 
excellent practice. The grade of license 
granted by the FCC depends on the 
technical examination the candidat 
takes (and passes) upon | peed in 
Morse code, and on his past ex 
in military or civilian wirel 
tion. 

An entirely different type of « 
tion is given by the Coast Gua 
has to do only with the candidat 
as an officer aboard an America! 
He must pass a physica] examina 
loyalty check and a test of hi 
edge of first aid. The last i 
all ship’s officers. Two bool 
preparing for the first-aid 
Ship’s Medicine Cheat and fF 
Sea, Superintendent of 
Washington, D.C., and Man 
Sanitation and First Aid 
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ELECTRONICS 
For 


phones, ete an 


work 
FCC 


those 


placing 
license is not 
who control 


studio micro- 


necessary; but men 
the emissions of a broadcasting or tele- 
casting FCC li- 
The applicant for employment in 
all-round 
FCC li- 
omewhat 
a merchant-marine 
Inquire at the 
W ash- 


station must have an 
cense 
a small station must be an 


man; therefore he needs an 


cense Requirement are 
similar to those for 
license 
nearest office of the FCC or its 
ington, D. C., headquarters 


Union membership is often necessary 


radio officer’ 


larger stations 
may 


The beginner, 


for employment in the 
but not 
barrier—in 
therefore, will probably not be a union 
member, but will 
advances. Which 
depend on which one 


required—or even be a 


smaller ones 


union as he 
joins will 
controls the job 


join a 


union he 


he wants 


Radio communications 

American stations which are part of 
a world-wide radio-communications net- 
work need operators and technical per- 
onnel, Merchant-marine radio officers 
at sea keep in communication with the 
land through land stations, specially 
operated for that These 
need operators and technical personnel, 
Government 
radio 


purpose also 


available 
Mor Be -¢ ode 


According to 
figures, operators 
were paid $1.04 an hour; radio operat- 
ing technicians, $2.12; technical super- 
visors, $2.53; engineers and engineering 
assistants, $2.78. Present rates are pre- 
sumably higher 

Any of these employes who actually 
control the emission of radio-frequency 
have FCC Since 
personnel, including repairmen, 
may have occasion to put a signal on 
the air, an FCC license is always an 
asset and often a necessity 

The largest single employer is RCA 
Communications, Inc.; next largest is 
Mackay Radio and Telegraph Co. Third 
largest is Radiomarine Corporation of 
America (as distinct RCA 
munications, Ine.) and fourth Tropical 


energy must licenses 


most 


from Com 


Radio Telegraph Co 


Telephone technicians 

One of the easiest into the 
industry for the absolute 
local telephone 


road 
electronics 
is through his 
Telephone companies in gen- 


beginner 
company 
eral, and the Bell System in particular, 
train their The 
course, the interlocking 
system, There is 
rugged individualist 
who must do things his own way. The 
inexperienced but willing and intelli 
gent young man is hired and taught to 
do things the telephone-way 
Foremen of telephone craftsmen were 
paid an average of $2.68 an hour; cen 
men and repeater- 


prefer to own people 
reason is, of 
nature of a telephone 


no place for the 


tral office testboard 
men, $1.99; central office repairmen, 
$1.83; cable splicers, $1.89; installers, 
$1.72. These figures are for 1950; there 
have been Pay scales 
vary to some extent; Bell System com- 
pay fractionally higher than 


increases since 


panies 


the non-Bell telephone companies. 


Telegraph technicians 

Telegraph technicians are not quite 
as well paid as their opposite numbers 
in the telephone Foremen of 
telegraph technicians draw only $2.09 
an hour; traffic testing and regulating 
employes, $1.80; subscribers’ equipment 
maintainers, $1.65; linemen and cable- 
men, $1.54; installation and mainte- 
nance employes, $1.66; Morse telegraph 
operators, $1.41. 

Morse telegraph operators are almost 
obsolete. The grand old profession of 
Thomas Edison and so many other pi- 
oneers has been almost completely dis- 
placed by teletype, telephone and 
facsimile. In October, 1950, in the con- 
tinental United States, Western Union 
had only 1,218 Morse operators. Tele- 
type operators (essentially typists) 
drew $1.17 an hour 


service 


16-millimeter motion pictures 
Motion Pictures” 
May, 


used 


“Narrow-Gauge 
(RApIO-ELEcTRONICS, April 
1953) described the mechanisms 
to project half-width (16-mm) motion- 
picture films (standard theatre film is 
35 mm wide). 

Large city or county school systems 
use considerable numbers of these ma- 
chines. Some hire a full-time employe 
to repair their 16-mm equipment. 

The electronic equipment to be main- 
tained is merely a photoelectric cel or 
maznetic reproducer or both, an audio 
amplifier and one or more loudspeakers. 
The associated electricai, optical and 
mechanical devices are maintained by 
the same technician, but present little 
difficulty because all 16-mm equipment 
manufacturers provide very complete 
instruction manuals, 

In addition to large-scale users deal 
ers and distributors in 16-mm sound 
motion-picture machines maintain serv 
ice departments. Such dealers and dis 
tributors are listed “Motion- 
Picture Equipment” in the classified 
directory of any reasonably large city. 

My inquiries were not 
enough to provide any reliable 
tics; scattered replies indicate that full 
time repair and maintenance of 16-mm 
projectors is paid at rates ranging from 
$48 to $85 a week. 


and 


under 


numerous 
statis- 


Electronics manufacturing 

Very definite figures are provided by 
the Government for employment in elee- 
tronics manufacturing. The average 
pay of electronics workers as of Feb- 
ruary, 1952, was $1.46 an hour as 
against $1.64 an hour for all other 
manufacturing. Employment in elec- 
tronics manufacturing is 
in a few areas: 36.6% is in the Chicago, 
New York and Philadelphia areas, with 
Chicago leading. 

Available statistics indicate that TV 
production-line workers may earn $40 
$52 for a 40-hour week: TV lab tech- 
nicians, $65; TV aligners as much as 
$75. TV factory engineers are paid up 
to $125 a week, average 


concentrated 


Miscellaneous employment 
Several electronics 
izations (RCA Service 
is perhaps the largest) are di 
maintenance of industrial, 
and military electronic instal 
These companies hire electror 
neers and technicians at salari 
run well above $100 a week plus t 
ing expenses. Such men may b« 
over the world. They may 
large factory television install: 
multiple-outlet sound system 
pital or school, sound 
motion-picture theatres or military 
of many kinds. (It is hardly ne 
to point out the opportuniti 
sumer radio-TV 
this magazine.) 


servicing 


Con pan\ 


nent 


equip 


service to 1 


Wages vary greatly, but th 
principal theaters in such citi 
cago, New York or Los Angel 
paid $125 to $150 a week for 
24-hour week. Some of these 
other occupations also; 
businesses of their own 

Such employment is 
through a union, and never by 
ners. The beginner may start in smaller 
theaters that pay their men very much 
less for far longer hours. The 
theater need not be in a key city; it ca 
be anywhere. A single union represent 
most of these employes in the Unite 
States and Canada, and 
take out traveling cards whenevy 
want to change to some other 
After acquiring working ey» 
and union membership 
where, a man can move to 
metropolitan center where the 
are found. As a newcomer t 
he will have to start at the bottor 
also, but with persistence, ab 
luck he may eventually react 
best jobs. The union is the Inter: 
Alliance of Theatrical Stage | 
and Motion-Picture Machine Ops 
AFL, Rockefeller Plaza, \ 

N. Y. This union also repre 
but not all, broadcasting ar 
technicians as well as sound 
in the Hollywood studio 

rewarded group of technici 


obtained onl 


begir 


mallet 


member! 


al 
aime 


Finally (the subject is in¢ 
but one must 
tial opportunities exist in ‘ 
The Government 
of electronic equipment and |} 
to operate, maintain and 
vamp it. At present, electro! 
personnel are very largely 
armed forces to share and 
the electronics activities of 
Gl’s. For more detailed inf 
write to U.S. Civil 


ton, D. C. 


Varied 
given. Among these are many 
lications (‘Employment Outlooh 
Manufacturing,’ Employment O 
and Television Broadcasting Oc« 
tistics of the Communication Ind 
United States,’ ‘Employment Out 
Merchant Marine,” ete.). Inforn 
been drawn from the help-wanted 
ments in leading newspaper Kamer 
TV and Electronics as a Career j 
Publisher) has been consulted a 
other sources for facts relating 


stop sometin 
large q 


uses 


omet 


Service 


source were consult 
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has 
TRANSISTOR 
OUTPUT 


HE transistor’s low power drain to take ( the portable 
and high efficiency are remarkable y impor 
advantages in many applications f ng point of 
Prominent among these are port riev ty All unit 
able radios or emergency (civil de a mi produce er must have 
fense) receivers which have to work rather narrow t Transistor 
for long periods without battery re usual *xceed 1 erance ratin 
placement. The transistor is doubtless for tu omet tagwering 
without a peer in the emergency equip extent vile the be selected and 
; : ment field. More than one considera matched re ensive emer 
New ret combines tion works against its immediate and gency and m i é ent, they do 
universal acceptance in portable radio not lend then t—-to ma 
tubes and tranststors Se ——— 
There are many types of transistors. result i 
, . Some have a frequency range limited are rar d 
for optimum performance to a few kilocycles; others operate Tet the advent ' core. ane 
reliably above 50 mc. Some units have o great th a fe portable 
and CCONOIMY so high a noise factor as to be useful actua n ti n spite of 
. in trigger circuits only; others equal é ' f h exist, espe 
good tubes. And most important, they iall 1 certail t not 
range from $1.95 to a price comparable rp. that ee! have 
to that of a complete tube type port iit ! ‘ ding the 
able radio. ol I ‘ thei 
This problem of cost possibly th advat ( ure ind = their 
greatest one to be solved if 
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A schematic diagram of the Emerson model 838 transistor pocket radio. 
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the high-frequency circuits where tran 
istors work at the greatest disadvan 
taye 

Such hybrid sets have been described 
in this magazine, notably in the March 
and September, 1054, issues on pages 
44 and 90, respectively Transistors 
were used in the audio end, which ac 
count for o much of the battery 
consumption of a tube portable and 
where low-priced transistors will work 
efficiently well within their frequency 
limits Tube were considered more 
economical and reliable in the radio 
end Now a commercial receiver a 
little ki merson—i using the ame 
principle in an improved form 

The new Emerson model 838 receiver 
uses a push-pull class-B transistor out 
put stage, operating from a 4.0-volt 
battery (which also supplies filament 
current for the tubes) 

Except for the output stage, the cir 
cuit (see schematic) essentially fol 
lows that of the Emerson 747, one of 
the mallest of tube portable gut 
the A-battery drain is down from 160 
ma to a little more than 50, including 
all power for the transistor The B 
battery drain is also considerably lower, 
since there is no output tube to feed. 
And the undistorted power output of 
the set is more than doubled, while the 
maximum power output is about trebled 
The A battery—three mercury cells in 
eries——lasts about 50 hours and the 
B battery around 100 

Even though the set uses only one 
transistor stage, there were problems 
of theory and design. Obviously, class 
B is the efficient way to operate a 
transistor push-pull stage Yet, to 
take advantage of transistor character 
istics in that mode of operation, special 
transformers had to be designed. And 
it was found that biasing the bases a 
fraction of a volt was needed to give 
that added touch which brought down 
the distortion at low ignal levels 
Special matched transistors (Emerson 
815003's) are also used 

The new model 838 portable makes 
possible louder and better-quality re 
production in a set using less battery 
power than former portables. Possibly 
even more important is that it has 
called attention to something that pre 
viously was overlooked, There is no 
need to use a component at a dis 
advantage merely for the sake of uni 
formity, to have an all-this or all-that 
piece of equipment. Tubes have given 
an excellent account of themselves as 
r.f. and if. amplifiers and mixers, and 
there is ample justification for using 
them until the time comes—perhaps in 
the near future-—when they will be 
replaced by transistors already in 
vented and now in experimental devel 
opment stages 

The transistor will make more prog- 
ress and find wider use if it is permitted 
to work in the applications most suited 
to its capabilities. Tubes and tran 
sistors will—in suitable applications 
no doubt continue to work together far 
into the future. END 
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UPPOSE you have a smal! electronic terminég 
S device requiring 300 milllamperes ured 7 
for its correct operation. The resist- 20-ohm 
ance of the device is 5 ohms and you battery 
have a 7.5-volt battery. What is the voltage 
correct method of wiring the circuit? potenti 

This looks easy. Ohm’s law tells us have tk 
exactly how much resistance is needed circuit 
in the circuit to limit the current flow termin: 
to 300 ma. By Ohm's law the resistance 20-ohm 
would be 7.5/0.3 or 25 ohms. The device The 
has a resistance of 5 ohms, so apparent tery is 
ly it would be necessary to add 20 ohms by cur 
to the circuit. A 20-ohm resistor is put The et 
in series with the battery, the device is voltage 
connected and it fails to work properly by the 
The current flow is checked and found 0.326 
to be only 267 ma. Where are the miss 
ing 33 ma? Can Ohm’s law be wrong? resistar 
No, the law is correct but we have for- 
gotten to include the battery resistance. ohms. 

How are you going to find the inter- interna 
nal resistance of the battery? You ohms 


LATIONS 


ils; the battery inv: 
5 volts, as expected 
resistor, connect it 

terminals and mea 
drop across the r« 
al drop was 6.52 volt 
1e following data: Batt 
voltage, 1.5% resistance 
als, 20 ohms; voltage 
resistor, 6.52. 
internal resistance of 
equal to battery volta 
rent, minus external 
irrent flowing is eq 
drop across the r« 
resistance, or 6.52 di 
ampere. The batter 
ice is thus ; 

0.526 

We have thus found t! 
1 resistance of the batt 


certainly cannot measure it with an We now have all the data t 


ohmmeter, and it may damage the the req 
meter to even try. Fortunately the in of the « 


uired resistance, The 


levice is 5 ohms and the 


ternal resistance of a battery is easy resistance of the battery 


to measure and all the necessary equip total of 8 ohms. It will be n« 


ment is on hand. Assume we have a insert « 
common 1,000-ohms-per-volt meter. If If th 
it is of higher resistance, so much the would t 
better (When using high-resistance rheosta 
meter it is not necessary to make and set 
correction for meter current) used uy 

To find a battery’s internal resist crease 


mly an additional 
e required current 
ve better to use a 25 
t—-the nearest stand 
it at 17 ohms. As the 
), the internal resist 
and the rheostat r« 


ance, disconnect the battery and meas- be decreased, keeping the 
ure the open-circuit voltage across the resistance constant. 


NEW AUTOMOBILE 


A considerable departure from 
conventional antennas has been 
made with the introduction of a 
re-enforced Fiberglas unit (see 
photo). The antenna rod, approxi- 
mately 36 inches long, is inserted 
into a metal stud which connects it 
electrically to the lead feeding the 
radio antenna input. The rod con 
tains four conductors located at 
the center of the antenna along its 
axis. These wires connect mechani- 
cally and electrically to the metal 
stud holding the Fiberglas rod. The 
wires extend the full length of the 
antenna. Using pigmented resins, 
the Fiberglas antennas are manu- 
factured in six different colors by 
the Ward Products Corp. 
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IRCRAFT radio serves two pur- 
poses: communications and 
navigation. For communica- 
tions aircraft use various 

types of radio equipment to maintain 
contact with airport control towers, air- 
radio stations and traffic 

and, at times, with other air 
craft. For navigation, radio is the prin 
cipal means of an airplane obtaining a 
fix 

The main users of aircraft radio are 
the military and the airlines. Radio 
equipment worth $50,000 is not uncom- 
nf6n for aircraft. However, this 
article is concerned with light planes’ 
which, for the purpose of this discus 
include single-engine, and 
four-passenger, low-horsepower (under 
300 h.p.) propeller-driven airplanes. 

Surprisingly, there is no general rule, 
regulation or law which says that an 
aircraft must have radio equipment 
Most of the larger airports, however, 
demand that aircraft using their facili- 
ties have a two-way radio telephone 
capable of communicating with the air- 
port control tower. 

The Civil Aeronautics Administration 
requires that all aircraft using the civil 
airways (aerial highways 10 miles wide 
which extend in a network over the 
United States) have at least a two-way 
radio for communications and a receive 
capable of picking up the radio signals 
which mark the airway. 

A typical minimum-equipment instal- 
lation adequate for most local flying is 
a low-frequency receiver (200—400 kc) 
and a v.h.f. transmitter which operates 
on two channels. The receiver is used 
for picking up signals from airport 
control towers and airways radio sta- 
tions. 

A fairly complete installation would 
consist of the following: 

1. Low-frequency (200-400 ke) 
receiver 


ways 


troller S 


con- 


such 


sion, two- 


radio 


Radio-compass receiver (covering 
the frequency range of 200-1750 ke 
in three bands; equipped with an 
automatic loop antenna and _indi- 
cating device which gives the bear- 
ing of the radio station relative to 
the aircraft) 
Omnirange receiver (a v.h.f. 112 
118-me receiver designed to receive 
and visually present signals from 
At present there are approximately 60,000 light 


planes in the United States, about half of which 
ire radio equipped, 


SERV ICING 
LIGHT PLANE 


RADIOS 


By JAMES HOLAHAN 
ground omnirange stations, for 
navigation) 

Instrument landing system (two r« 

ceivers, one a localize 
receiving signals from ground local 
izer transmitters operating at spe 
cific frequencies in the 108—110-m« 
range; the other a glide-path re 
ceiver designed to pick up signals 
from ground glide-path transmitters 
operating at specific frequencies ir 
the 329-335-me range. Both tran 

mitters project their beam 
landing runway of an airport and 
are used to bring aircraft down to a 
low enough altitude so that they can 
see the runway when it i 
by bad weather.) 

V.h.f. transmitter operating on 12 
erystal-controlled channels for fre 
quencies in the 118—127-m« 
V.h.f. communications 
able over the 108 
Marker-beacon 
picking up keyed 75-me 
navigational purposes) 


receiver for 


over the 


obscured 


range 
receiver tun 
132-me range 
receiver (capable of 


ignals for 


Radio tor communications 

The communications equipment that 
may be carried by a light airplane thus 
consists, in the main, of receivers (low 
frequency or v.h.f.) and 
(operating on specified 
Aircraft communications (see 
use AM. The receivers are of the 
heterodyne type (a double superhet is 
normally used in the v.h.f 
and contain one or more r.f 
fore the first detector. They are de 
signed for high sensitivity and 
selectivity. V.h.f. receivers, because of 
their static-free reception, are pre 
ferred over the low-frequency sets 

Light plane transmitters are crystal 
controlled, having a frequency stability 


transmitter 
frequencies) 
table) 
Super 


receivers) 


stages be 


harp 


of about eri on 
m.h.f. (n have 
a nominal ( t to 25 
watts: tho between 
2 and watt equency 

thei 
range i ghtly ate than line of 


sight 


transmitter 


Radio for navigation 
Navigational rad 
accordance with 

navigatio 

with. To ne 
another three 
low-frequency visual 


rad 

omnirange (VOR) ection 
finding 

To 
ranyte 
tunable over 
necessal he 
signals are keys ' a ground 
hannel 

effect 
receiver Ie 
similar to receiving odulated 
by 1,020 cycle Ihe el 
for communicatior t low-fre 


to pick 


transmitter ha 
spaced 1,020 cycle ‘ Ihe 


produced in the 
used 
quer band may 
up the radio-rangs 

Navigation by the nirange 
I the moder? ‘ iv used 
throughout the co 


In most re tne det low 


per OT 


antici 
replace the 


frequency range d it 
that VOR 
low-frequen range VOR 
in the v.h.f pectrum between 112 
118 me 
Ground 


pated 
functions 
and 


placed along the 
apart 
er amplitude 


station ure 
airway 
Each station emits a car 


approximately VU miles 


ee 


Single-engine Piper carries a v.h.f. antenna directly above the cabin. 
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Fae ee ne kee, 


LL leertomnt yy 


rer eee cr wel er r 


Courtesy National Acronautical Corp 
Narco Simplexer contains a 12-channel 
v.h.f transmitter and v.h.f. receiver. An 
omnirange adapter is mounted above, 


different fre- 
tation identifica- 
signal and a 
airborne re 


three 
(for 
phase 
The 


receives 


modulated — by 
quencies voice 
tion), a reference 
variable phase signal 
ceiving equipment and detects 
the signal. The phase difference between 
the fixed and phase of the 


modulation signals is proportional to 


variable 
the bearing of the aircraft to the omni 
tation An in 
detect this 
translates it 
pilot the 
By following 


trument panel 
angle 

thus 
which 


et procedures 


ranye 


meter relative phase 


and into bearing, 


giving the direction in 
t fly 


the pilot i 


he mu 


able to approach the station 


from ired tract 


1 he 


direction 


any «eé 


third system of navigation, radio 


finding, use the directional 
loop antenna and 
that 


picked up by the 


characteristh of the 


works on the principl minimum 
when 
broadside to the 
When a loop is 
switch the 


receive}! 


Signal is loop 


the plane of the loop i 
source of the ignal 


used, provision is made to 


antenna input of the from its 


normal nondirectional antenna to the 
loop antenna 

There are variou tym of loops: 
fixed 


and loops which are 


rotatable 
motor-driven 


loops 
and 


loops, manually 


automatically positioned to point to the 
signal source. Ground stations normally 
used for direction finding are either the 
airways stations in the 
aviation band o1 

stations in the 500 
broadcast stations 
good for direction finding 
their high power output 

Receivers using manual! or fixed loops 
are of the superhetrodyne type with 
an extra r.f. stage. A switch is pro- 
vided to select the loop or nondirectional 
antenna, 

In the automatic direction finder the 
loop is electronically through 
thyratron tubes and comes to rest at 
the true null position. The angular 
position of the loop is transmitted by a 
selsyn to an indicator on the pilot’s 
instrument panel. The indication tells 
the direction of the radio station rela- 
tive to the aircraft thus furnishes 
him with information which helps him 
determine his position. 


low-frequency 
standard broadcast 
1500-ke The 
exceptionally 

be« ause of 


band 
are 


driven 


and 


Power supplies 
Light airplanes which carry electrical 
equipment, for the most part, use a 6- 
or 12-volt battery generator supply. 
The negative side of the battery is 
grounded to the fuselage in alr- 
craft and to the metal framework in 
fabric-covered planes. Vibrators, dyna- 
inverter supplies 
are used to develop B plu 
the radio equipment 
All radio equipment i 
circuit breake 
supply in an 


me tal 


motors or transforme! 


voltages for 


protected by 
fuses or Frequently 


the power aircraft radio 


is a unit installed in a remote 


eparate 
section of the fuselage and having its 
output voltages cabled to its associated 


units, 


Equipment construction 

For the most part, light plane radios, 
like those 
built on 
signed for plug-in rack mounting 


used on larger craft, are 
and are de- 
Op- 


erating controls are either built into a 


aluminum chassi 


special control unit or mounted on the 
front panel of one of the system units. 
In either they reach 


of the pilot, on the aircraft instrument 


case are within 


i¢ 


A custom radio 
installation on the 
cockpit roof of a 
Beechcraft plane. 


panel or near by. Associated 
set are interconnected by cal 
Present-day manufacture: 
is termed “building block” cor 
For instance, starting out 
basic units as a v.h.f. V 
transmitter and power supply, the a 
craft owner may add omnirange equi 
ment, an extra transmitter, a lk 
frequency receiver and a marker beac« 
transmitter to the fundamenta te 
Hand, pushbutton or lip type micr 
phones are normally used to originat 
voice transmission. The audio outpi 
airborne receivers is heard « 
phones or, in craft with low cabi: 
levels, over a speaker. Wher 
than one receiver is installed, a 
ing arrangement must be use 
selection of the desired aud 
vent cross-talk between 
A similar audio and keying 
rangement must be used for 
phone inputs where 
transmitter is installed 


receive! 


two 


more 


Antennas 
Antennas 
mitters on 
straight 
running from a 
the cockpit or cabin to the 
on the tail section. At tim« 
length, the m.h.f 
wing tip to wing tip but tl 
ment is less desirabl« t 
when the aircraft i 
is frequently broken. The 
is resonated to the d: 
rrequency by a varial 
The 


low frequency 


used with m.] 
light planes ars 
copper-covered M 
point above 


antenna 


or the 


; 


ductanes ame ante 


and broad 
nals for the appropriate 

Some light 
antenna for m.h.f 
consists of a 


aircratt 
wire 
Thi 
end of 
weight is dropped fron 
ing in the fuselage and 
with it. Thi 
by a brake when the 
desired length, as indie: 
tenna meter. The 
weight are retracted by 

V.h.f antennas are 
length (about 24 inche 
mounted on the top o1 
fuselage. The 
fuselage in 
2-foot-square aluminun 
craft 

For reception 
localize) 
is used to 


reel 


which is a le: 


antenna 


current 


ground 
metal air] 
covered 


ignals a hor 
pick up 
polarized transmissior 
gene rally 
the directional 


the 


used because it 
characte 
commor 
well at 
glide-path signals a qua 
zontal 
v.h.f. antennas are cor 
receiving and tran 
by coaxial cable. 
Placement of 
portant. They 
enough away 


dipole and it p 


all angles of a 
dipole catwhiske 


mitti 


v.h.f 


must be 
} 


from 
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propeller so as not to pick up disturbing 
radiations. Also, the antenna must not 
situated where it can be blocked out 
the wing, tail fuselage or other 
structural member. 


Test equipment for servicing 


Besides the normal array of basic 
ervicing equipment (multimeter, signal 
generator, sweep generator, oscilloscope, 
apacitor checker, tube tester. v.t.v.m.), 
test gear for checking the operation of 
transmitters and special type receivers 
are necessary for the aircraft radio 
shop 

For transmitter servicing the follow- 
ing are needed: a simple field-strength 
meter capable of picking up r.f. signals 
over the m.h.f. and v.h.f. bands, an 
accurate frequency meter and a thermo- 
couple type r.f. ammeter. 

For testing special equipment such as 
omnirange receivers and instrument 
landing-system or marker-beacon re 
special test sets are required. 
These can usually be obtained from the 
manufacturer of the equipment. They 
duplicate the transmission from the 
ground stations. 

The well-equipped shop will have 
mockups of the equipment generally 
serviced and patch cables for those sets 
serviced less often. Through the use of 
mockups the process of trouble isolation 
is simplified, troubleshooting time is 
minimized and units can be tested and 
adjusted on the bench under near oper- 
ating conditions. 

Transmitters are connected to dummy 
antennas when making output checks, 
although final checks can be made with 
an appropriate antenna on the shop 
roof by calling the control tower during 


celvers 





AERONAUTICAL FREQUENCIES 


(reception and transmission unless noted) 
Service 
LOW-FREQUENCY BAND 


200—400 ke 
200—400 ke 


Frequency 


Radio ranges* 

Radio communications* 

Nondirectional homing 
beacons* 200—400 kc 
MEDIUM-HIGH-FREQUENCY BAND 

Aircraft to control towers 
and airway stations** 


3023.5 ke 
VERY-HIGH-FREQUENCY BAND 
ILS localizer signals and special 
type VOR signals* 108.1—111.9 
Standard VOR signals* 112.0—117.9 
Air traffic control 118.1—121.3 
123.7—126.5 
121.5 
121.7, 121.9 


Emergency 
Airport utility 
Private aircraft 
en route 
Private aircraft 


122.1, 122.3 


122.5, 122.7, 122.9 
122.8 


to towers 
Aeronautical advisory stations 
Flight test and 
flying schools 
All civil aircraft to 
airway stations 
All carriers (airlines) 
en route 
Government 
*Reception only 
**Transmission only 


123.1—123.5 
126.7 mc 


126.9—131.9 me 
132.1 me and higher 
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moments when the operators are not 
busy directing airport traffic. Frequent 
ly dx checks can be made by 
rangement with aircraft flying outside 
the local area. 


prea 


Installations 

Many radiomen in the aircraft radio 
field are judged more by their ability to 
make fine custom-built’ installatio: 
rather than for the more important 
ability to render top maintenance. And 
herein lies the greater percentage of the 
radio shop’s per-hour profit. 

New aircraft generally -do not 
completely equipped with radios 
factory, for the most part instal! 
minimum unless otherwise 
the purchaser. Most 
add radio equipment as 
aircraft. 

A good radio installation is a 
one. All the information and instruc 
tions furnished by the manufacturer of 
the equipment should be used and his 
recommendations should not be 
without good reason. 

In light planes availabl 
minimum and it therefore has 
to the best advantage. Cables must be 
firmly laced, clamped feet, 
routed so as not to be exposed to dam 
age and must be properly dressed. Re 
motely mounted units must be firmly at 
tached to the aircraft 
there the chassis bonded to the 
ground. If shock mounts are not an in 
tegral part of the unit’s case or mount 
ing, they should be supplied 
the equipment will not long survive the 
g-forces imposed by rough landings and 
turbulent air. 

Instrument-panel-mounte: 
such as controls, indicators o1 
nents designed for panel mour 
to be installed with great caré 
is the pilot’s operating cor 
full view of all 
more than one receiver and tra 
are installed, it is often 
construct (from sheet aluminum) a re« 
ceiver and transmitter selector panel to 


directed 


owners pretet 


they use 


simple 


ignored 


space is 
to be used 


every tew 


structure and 
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Otherwise, 
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compo 
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mitter 
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Panel of Aero Commander. Unit contains, left to right, a 36-channel vhf. 


transmitter—receiver, continuously 


low-frequency receiver. 


~ tunable 
finder, v.h.f. receiver (with VOR function), 


v.hf 


12-channel 


direction 
transmitter and 


receiver, automatic 


v.h.f 
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How Much Will a Resistor 


The ins and outs of 


wattage ratings 


By H. P. MANLY 
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4 5 10 IS 20 25 40 100 =: [50-200 
CURRENT -MA 


Wattage rating chart. Wattage is read on nearest diagonal line above intersection of current and resistance lines 


RADIO-ELECTRONICS 





T 4:45 pm the new flyback trans- 
former was in place, connec- 
tions checked, joints soldered, 
leads dressed where they be- 

longed. Less than 30 after 
turning on the power a picture appeared 
and it didn’t look bad. At 4:48 pm the 
picture flickered, and smoke curled up 
through ventilating holes around the 
power rectifier. 

It happens to all of us sooner or later, 
maybe both times. One of the hundred- 
odd resistors under the chassis burn 
out. Locating the victim isn’t too diffi 
cult. We may look for the black and 
blistered remains, feel for the heat, 
smell around for the unmistakable 
aroma of a burnout or, as a last resort, 
use the ohmmeter. 

There is just one reason why a re- 
burns out. Of course, the con- 
tributing cause may have been a shorted 
capacitor; the coating may have 
dropped off a cathode and landed 
against the plate of a rectifier; some 
tube might have gone suddenly gassy 
but none of these are the direct reason 
for the burnout. The burnout occurred 
only because the resistor carried too 
much current. It carried too much cur- 
rent was subjected to too 
much voltage. 

Let’s what actually might 
happen. Assume that a short or some 
other fault applies 200 volts across an 
8,200-ohm resistor. That then 
carries about 24 ma. (Volts multiplied 
by 1,000, and the product divided by 
ohms, equals milliamperes.) When that 
much current is forced to flow against 
that much resistance, heat is produced, 
In this case nearly 5 watts of electric 
power is being used in the production of 
heat. (Current squared, and multiplied 
by resistance, equals power.) 

A resistor of good quality, rated at 
5 watts, will stand that heating in 
definitely, although running moderately 
warm. An 8,200-ohm unit rated at only 
2 watts, in which heat is produced at 
the rate of 5 watts, starts to darken all 
over in about 1 minute. At 2 minutes 
it would fry an egg. At 4 minutes the 
color-code markings are all but illegible, 
and resistance may rise by about 10%. 
3ut there is no smoke, and usually the 
2-watt carries the overload 
almost indefinitely. 

Although a resistor which is 
heated to a temperature as high as 
350° F may not be damaged, heat 
radiated from it may do a lot of damage 
to nearby components. Wax-impreg- 
nated paper capacitors, and electrolytics 
too, may be ruined. 

Should 200 volts get across an 8,200- 
ohm resistor rated at only % watt there 
is blistering, blackening of coding colors 
and smoking begins within a minute. 
At 3 minutes the whole unit is black, 
there is a great deal of smoke and the 
resistance is dropping sharply. At 4 
minutes the resistance is down around 
4,000 ohms and, if the voltage holds up, 
current increases to around 50 ma. Then 


seconds 


sistor 


because it 


consider 


resistor 


resistor 


over 
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heat is produced at the rate of 10 watts 
and the end of the resistor is near. 

If you find a resistor badly discolored 
and showing unmistakabk 
having been overheated, 
resistance. You are likely to find such 
things as a unit coded for 8,200 ohms 
measuring something like 3,500 ohms 
and causing trouble difficult to locate. 


signs of 


measure its 


Selecting the right resistor 

There new 
resistor until the contributing cause for 
the burnout has and 
removed—we all know that. Neither is 
there any use putting in a new resistor 
whose wattage rating is too 
the current it must carry 
shows how much current may flow 
without overheating a resistor of any 
standard wattage rating what 
wattage rating is needed for any cur- 
rent flowing in a resistor of any stand- 
ard value from 10 ohms to 1 

Extra-heavy horizontal lines are for 
resistances of 10 ohms and multiples of 
10 up to 1 megohm. In 
medium-heavy lines fo each 
resistor regularly with 20% 
tolerance. Light lines are for all values 
added when tolerance is 10 All the 
lines together take in every resistance 
value regularly used for service replace- 
ments. For still other values added in 
the 5% series, imagine lines approxi- 
mately midway between those drawn on 
the chart. 

Three quick steps allow selecting a 
resistor of wattage rating just right 
for the job: not so small that you take 
chances on a burnout, not so large that 
you pay for a unit bigger than needed 


is no use installing a 


been determined 


small for 
The chart 


also 


megohm 


between are 
values of 


made 


1. Locate the horizontal line for re 
sistor ohms. 

2. Locate on the bottom scale a ver 
tical line for resistor current 

3. Find the intersection of these lines. 

Any resistor whose wattage rating is 
equal to or greater than the 
marked on any diagonal line above the 
intersection will not unle 
tightly boxed in by surrounding part 
The higher you go in wattage 
the cooler the 
lower on the chart, at lesser 
ratings, resistor 
up as wattage goes down. 


V alue 


overheat 


rating 
resistor will run. But 
wattage 


temperature will go 


Rating vs. actual dissipation 

It seems illogical to many 
that the number of ohms in a composi 
tion resistor is not related to its physical 
size. They see an 820,000-ohm unit only 


beginners 


about one-tenth the bulk of another 
providing only 82 ohms, or a 22-megohm 
resistor may have but one-tenth the 
bulk of a 2.2-ohm unit. It’s all a matter 
of wattage ratings. 

Another fact not at al! illogical, yet 
sometimes not appreciated, is that there 
need be no relation at al] between the 
wattage rating of a resistor and actual 
power in watts changed to heat within 
the unit. 


The rating of a resistor specifies only 


the number 

watt of power designed 
to wet rid of (a ut heating 
to a temperat harm the 
resi omponent 
On ‘ the t! number of 
watt changed 
into number 
of ohn ‘ a on the cur 
rent in } ! t not ne else If 
you loc: f ohms 


current ot tne I t t onal 


and 
line 
for watt how 
how much p transformed 
into heat 

How much | luced and 
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surface area 
minor extent or 
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produc ed 


bigge 
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sipated into the ri | ’ just a 
fast a 
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produ ed resistor 


ipated into 
surrounding all hile the resistor 
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sipation is proy nperature 
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don’t we 
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TV’ Stenal Marks Response Curve 


Setup f and pro edures for i 1 


incoming station carriers a 


| neimeet ing Ital, Soca 


UESTIONS whic! 
when a TV static 
used for marki: 
curves are how n 
level from the antenna i 


produce satisfactory marke1 


YY 


am 


Fig. 1—An rf. re- 
sponse curve show 
ing picture and 
sound carrier points. 


Fig. 3—Right, generator response 
curve at receiver input terminals; 
below, change in shape when lead- 


in is connected Fig. 2—Diagram of test setup for devel 


oping signal markers on response curve 


can the video carrier ma 
tinguished from the s 
marker? A typical r.f. re 
with markers at the pict 
carrier points is shown 
prominent characteristic 
play is the appearance of 
vertical-syne pulse, whicl 
pears somewhere in the pat 
the picture carrier marke 
ably high on the response « 
The test setup used to 
TV station-signal marker 
sponse curve is shown in 
chief requirement in this a 
is that series attenuating 
between the lead-in an¢ 
terminals of the receiver, hi 
able value. This value mu 


. DA crysta 

demodulator probe. 
Fig. 4—Test setup for checking flat- 
ness of sweep generator output voltage, 


Fig. 6—Output of 
flat sweep generator 
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ciently small that ample marking volt- 
age is applied to the receiver 
but sufficiently large to isolate the re- 
ceiver effectively from the lead-in. Oth- 
erwise the characteristics of the anten- 
na and lead-in system will distort the 
hape of the response curve on the 
scope screen, 

Situations 


circuits, 


may be encountered in 


Fig. 7—Mixer-oscillator circuit of the 
Standard Coil tuner, model TV-2232. 


which these requirements conflict, For 
example, if the available field strength 
low, the 
down to 
markers on the response 
low-valued resistors may 
shape of the response curve to change 
when the lead-in is 
test circuit. In such cases, it is still 
possible to use the station-signal mark- 
ers indirectly. Note the horizontal posi 
tions of the markers on the 
and mark their horizontal dis- 
with a wax pencil. Then the 
be disconnected from the 


resistors 
obtain visible 
curve. But 
cause the 


relatively series 


must be cut 


connected to the 


scope 
screen 
tances 
lead-in 
test circuit to obtain an undistorted re- 
sponse curve and the previously deter- 
mined horizontal distances will indicate 
the positions of the picture and sound 
carrier markers on the response curve, 
The problem of weak marker volt- 
is helped considerably by use of 
marker injector. When the 
connected to the marker gen- 


may 


a bypas 
lead-in is 
and 
init, considerable amplification of the 
weak marker voltage is made available 
at the ovcilloscope output terminal of 


the marker injector, and much smaller 


erator ground terminals of the 


Fig. 8—View of r.f. response curve 
showing desired and spurious markers. 
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antenna signals can be used to produce 
satisfactory markers. 

The effect of the antenna and lead 
in characteristic on the shape of the 
response curve (with too small a 
for the 
shown in Fig. 3. It may come as a sur 
prise to some to find that the character 
istic of the antenna system is not flat 
The characteristic of a commercial an 
tenna is often flat only over a limited 
number of channels. Hence the 
sity for using reasonably high 
for the isolating resistors or a bypas 
marker injector in 
applications. 


series isolating resistors) 


neces- 
values 


such alignment 


Sweep generator requirements 

The technician must b< 
to confuse the antenna 
with lack of flat output from the 
generator. Lack of flatness in the swept 
output from the sweep generator is an 
equally serious matter which can be 
checked on each channel with the test 
setup shown in Fig. 4. 

A crystal 
Fig. 5) is 
characteristic 
The 75-ohm 
vides the necessary impedance to match 
the 75-ohm cable from the 
erator properly. This prevents standing 
waves from appearing on the 
which would give a misleading indica 
tion on a scope screen. 

A suitable crystal demodulator probe 
is used in this procedure, a 
Fig. 5. The chief requirement for the 
probe is that its characteristic should 
be flat from 50 to 200 me. As a result 
of the test shown in Fig. 4, a flat trace 
such as shown in Fig. 6 should be ob 
tained, Otherwise, the technician should 
either check the generator to find out 
why the r.f. output is not flat or allow 
for the distortion insofar as possibl 
The trace in Fig. 6 i 
generator sweeping through channel 
There is some 60-cycle 
present which causes a 
in the sweep pattern. This curvature 
must be taken into consideratior 
viewing receiver response curve 


careful not 
characteristic 


sweep 


demodulator 
required which has a flat 
from channel 2 to 13, 
terminating resistor pro 


probe (see 


wert p ren 


cable 


hown in 


the output of a 
hum voltage 
mall curvature 


when 


Practical test setups 

There is sometimes 
cerning the proper manner in which to 
connect the scope to the front end for 
r.f. alignment work, Should the 
be connected directly, through a cry 
tal demodulator 
isolating resistor? Should the 
connected at the grid or at the plate of 
the mixer circuit? 

With reference to Fig. 7, it 
that a test 
on the mixer grid leak. T! 
is the conventional 
point. A demodulator probe i 
quired when the test point 
cause the grid circuit of the mi 
is equivalent to a diode dete 
provides demodulation of the r.f 
signal. In fact, the re 
would be distorted if a 
probe were used at the test point, 


confusion con 


cope 
probe, or through an 


cope be 


point is provided 


scope-( 


weep 
sponse curve 


demodulator 
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| Seventeenth conversation, first half; Capturing 


the TV signals; the half-wave antenna; prob- 


\lem of the pass-band; the lead-in and th 


apartment stairs 


WiLL— Well, we seem to be pretty well away! Now that 
we've learned to supply our televiser with low, high and 
very high voltage... 

KeEN—Do you really think you’ve got the job done? Do 
you think the set will be satisfied with your menu? 

WiLL— Why, is it going to want a special dessert of some 
kind? 

KeN—Have you forgotten what puts life on your screen 
the video signals that are brought to your set by an r-f. 


: carrier? How are you going to capture them? 


Witit—I didn’t forget! It just isn’t a problem. All I have 
to do is hook a piece of wire on the TV set, call it an an- 
tenna, and I'm off! 

Ken—-Further than you think, Will, further than you 
think! Unless you’re close enough to the transmitter to be 
in a very strong signal field, your piece of wire will be a 
pretty sorry collector of waves at television frequencies! 

Wit_t—I can’t see why TV should be so different from 
radio. After all, they’re radio waves! 

Ken—Don’t forget that the lowest TV frequencies are far 
higher than the broadcast band and even most of the short- 
wave radio you’ve been receiving. The TV waves are 
shorter—are absorbed by conducting objects in their way 
and can’t get around obstacles like the longer broadcast 
waves. That’s one reason the receiving range of TV is so 
much shorter, by the way. 

WILL—So we've got to take a lot more trouble with our 
TV antennas? 

KeEN—Will, the antenna is the most important part of 
the whole receiving installation. Well designed and well 
installed, your antenna is as good as one or two extra r.f 
stages. In television the waves are short enough so that 
you can make your antenna length as long as a TV wave- 
length, unlike broadcast reception where the antenna 
must be a small fraction of the wavelength being received 
You can make quite a profit out of that fundamental diffe: 
ence—because you can tune your TV antenna to the fre 
quencies being received. 

WiLL—Wait a minute, Ken! Do you mean to tell me you 
can make a tuned circuit out of a piece of wire—no coil, no 
capacitor, no nothin’? And it will have a resonant frequency 
and a resonance curve and everything? 

KEN—Exactly, Will. And the resonance curve of a tele 
vision antenna has to be pretty wide at times. Even an 
antenna intended for only one channel has to receive a band 
6 me wide, without attenuating either end. That’s particu 


| larly important in color TV, for the color information is 


out near one end of the band received. 

WiLL—Well, if I didn’t see TV antennas every day, I'd 
say they must be very complex, with tuning capacitors and 
damping resistors to widen the passband . 

KEN—But you know they aren't. The facts are infinitely 
more simple, and even you can figure them out if you do a 
little reasoning. What are these radio-TV waves? 

WiLL— Well, they’re electromagnetic fields, created at th 
transmitting antenna and moving through space at about 
186,000 miles a second. 

KEN—You have the idea O.K., if not the exact terms 
You understand that these waves produce electromotive 
forces—currents—in any conductors they find in their way? 
Can you tell me the minimum distance in a conductor ir 
which a given wave can produce a maximum voltage? 

WiLL—The greatest voltage a wave could produce would 
be between the crest of a positive alternation and the troug! 
of the following negative one. That would be a half-wave 
length. 

KEN—So, if I want an antenna that will get the most 
voltage possible from a signal of a given wavelength, I'll 
use a wire, strip or rod a half-wavelength long. Such a con 
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ductor is a half-wave antenna. 
Witt—But how long a piece do you pick out for one of 
these all-wave antennas I’ve seen advertised? 


KEN—We’ll come to that. Meanwhile, let’s stick to a 


single channel till we understand it. 


A tuned rod 

Witt—Let’s see, it’ll work about this way. The waves 
passing by your rod set up voltages or currents in it, de- 
pending on whether you’re thinking abeut the electric or 
the magnetic field. So during one alternation the electrons 
sweep from one end of the antenna toward the other, and 
during the next alternation they come back and go toward 
the end they just left. 

KeEN—And that—of course—takes place in exactly one 
cycle of the transmitting frequency. 

WiLt—That’s why you use a tuned antenna, I suppose. 

Ken—Exactly. Even if they were disturbed by a single 
pulse, the electrons in our antenna would oscillate back and 
forth at its natural frequency. So if a wave of that fre- 
quency comes along, it’s easy to build up big currents or 
voltages. But remember all this is a little theoretical. It 
would be exactly correct for a very fine wire suspended far 
from the earth or any other conductor. In real life, the mast, 
the ground or roof and any nearby conductors create 
capacitances that increase the wavelength of the antenna. 
We have to shorten it a little to compensate for this end 
effect—cut it down about 6% 

Witt—So if I were going to receive channel 4 pictures, 
at 67.25 me, which is just about 4% meters, I wouldn't cut 
my antenna 24% meters long, but a little less than 2%? 

KEN—Better get a chart where it’s all figured out in 
inches for you, Will. But if you want te get the channel 
4 sound at 71.75 me equally well, you'll have to cut your 
antenna a little shorter. And if you want to get channel 
6—up beyond 80 me—as well as channel 4—you’ll have to 
go still shorter. 

WiILL—That’s going to call for quite some passband! How 
are we going to get it? 

Ken—One of the most effective ways to broaden the 
response curve of the antenna is to increase the diameter— 
or more precisely, the ratio of diameter to length. That’s 
why TV antennas are usually made of tubing. 

WILL—I suppose that if you wanted a really wide pass- 
band, you could go in for a cage, made of several wires in 
the form of a cylinder, like some old commercial and ship 
antennas? 

KEN—Believe it or not, that’s exactly what’s done, though 
you can’t recognize the cage. You know that they bring the 
wires of the cage together at a point to take off the lead-in. 
And that’s at the center of a TV antenna. So your cage 
becomes a sort of double cone. Then it was found possible to 
leave out some of the wires. So a “conical” antenna now 
consists of two pairs of three rods each, radiating in 
opposite directions from the lead-in. In some cases there 
are only two rods, and it’s then often called an “X” antenna, 

WILL But how about the channels from 7 to 13? They’ re 
up around 200 me. 

KEN—You’ll notice that the whole upper section of the 
v.h.f. TV spectrum is about three times the frequency of 
the lower part. That means that a half-wave antenna for 
channels 3 and 4 will be approximately three half-waves 
on channels 8 to 12 

WiLt—aAnd a three-half-wave antenna works like a half- 
wave one? 

KEN Much the same, though not quite so well. But a few 
tricks are used and compromises made that give us antennas 
that work fairly well over the whole v.h.f. band. For ex- 
ample, the way the ends of a conical are tipped ahead is to 
help it on the upper part of the band. 

WiLL—And these double-V’s are dipoles with a lot of tip- 
ahead? 

KEN—No, they belong to a different group of antennas, 
the so-called “long-wire” type, and are even better on the 
upper than the lower section of the band. In fact, they can 
be used on u.h.f. too, as well as the rhombic, another mem- 
ber of the long-wire family. But if you have to receive both 
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u.h.f. and v.h.f tations, it’s usually best to hav: 
antennas. The most common are simple dipol« 
into bowties to make their response curve broade 
WILI Another thing. Why do the English 
antennas up on end, while we lay ours flat? 
KEN—That because of the polarization of the 
magnetic fi The English use vertical tra 
antennas, Vv 1 send out vertically polarized v 
you ha‘ ») use a vertical antenna to receive the 
early da of TV it was thought there were 
vantages in vertical polarization. For instance, a 
transmitting antenna sends out equally strong sigr 
directions, but a horizontal one sends best in a 
broadside to the antenna and transmits very litt 
direction of its ends. The pickup of receiving 
follows the same pattern. But our horizontal pol: 
is—among other things—less susceptible to cert 
of interference, and I believe the latest Europear 
for instance, the French 819-line setup—also use | 
polarization 


Atom-age apartment house 


WiILI rell me, why does the lead-in come from the 
of a TV antenna? You have the greatest voltag: 
ends. That’s where you should be able to get the m« 

KEN—You tell me—where is the stair carpet 
house worn the most? 

Wi_tL—Along the middle, naturally, but a stair 
a TV antenna! How does it get in on this? 

KeN—Simply because it may give us the clears 
tion of the way currents and voltages are distribut 
antenna. But let’s go a little further. Let’s im: 
atomic-age apartment house built with the th 
hydrogen-bomb attacks in mind. It has eight stor 
ground and eight below. Each floor has approxin 





same number of tenants. The place is a walkup 
depend on elevators in emergencies, or at least so t 
lord says. Now, do you imagine all the stai: 
equally worn? 

Witt—Of course not. You'll have only a few 
lovers and safety-first enthusiasts on the very 
bottom floors. Their part of the stairs will get 
wear. But the first flight up and down from t 
would be used by everyone in that half of the buil 

KEN—Now you see the analogy between the t 
our 16-story walkup and the electrons in our ante: 

Witt—I get it! There can be very little motio 
trons at the ends of the antenna—they have nowh« 
jut as you approach the middle, the number of 
increases and the very maximum is right at the 

KEN—So you see the example was useful, if it 
a little far-fetched at first. Now you know wher: 
is greatest, you can tell what point the lead-in s} 
from 

Witt—lI do know there are two wires in a pik 
lead-in, and they are attached to the inner end 





of straight aluminum tubes—in the simple ante1 
been talking about, that is. But how can these b« 





antennas? They are really two antennas in line 
current can’t jump the space between two 
especially if we are going to have the most cur 


How do you go about attaching the lead-in to a 


» 





wave antenna‘ 
KEN—Don’t worry, Will. The job you're tall 
a real half-wave antenna and is the most con 
of all antennas, in some form or another. It i 
made of two quarter-wave sections. The cur 
problem, for as it flows toward the center of | 
the lead-in offers it the same impedance that th 





would if you had a straight dipole with no lea 
to it. So if you make a gap in the center just 
that the impedance at the ends of it is about 7 
attach a 72-ohm lead-in, the current acts just a 
flowing on a straight rod. Of course, you have to 
to cut your antenna short enough to account 
effect due to the mast and other things, as I ex 


few minutes ago. TO BE CO? 
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s high-gain R £ size to fit 
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SOF VECS SHOP, IDO circuits, Both visual and aural indication 0—10 Ma and 0-100 M 
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CONDENSER KIT 
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Weathhc 
tt 
Heathkit HARMONIC | ANALYZER WO 
DISTORTION METER KIT T 


Performs the functions of more elaborate and 
much more expensive audio distortion testing de 
vices and yet is simple to operate and inexpensive 
to own. Used with a sine wave generator, it will 
check the harmonic distortion output of audi« 
amplifiers under a variety of conditions. Essentia 
in audio design work 
The HD-1 reads harmonic distortior 
on the meter as a percentage of the origi: 
input. It operates from 20 to 20,000 eps in 5+ 
and incorporates a VTVM< circuit for initia 
erence settings and final harmonic distortior 
ings. VTVM ranges are 0-1, 3, 10 
volts full scale. 1°) precision voltage d 
er resistors used. Distortion meter scale 
are 0—1, 3, 10, 30 and 100 full seale 
Having a high input impedance the HD-1 
requires only .3 volt input for distortior 


“Shop. Wt. 19 Ibs tests 


Heathkit AUDIO 
GENERATOR KIT 


This basic audio reference generator deserves a place in 


ifforded 


your Laboratory. Complete frequency coverage 


from 20 cps to 1 Me in 5 range and output is constant 
within 1 db from 20 eps to 400 K down only 3 db at 
600 Ke ind 8 db at 1 Me. An extremely good sine wave 
is produced, with a distortion percentage below 0.4% 


from 100 cps through the audible range 


MODEL AG-8 
Plenty of audio output for all applications; up to 10 v Shpg. Wt 
under no load conditions. Output controllable ith a con ’ " 
t with settings se 


tinuously variable or step-t ype ttenuator 
of 1 wv, 100 wv, 1 v, and 10 v. Cathode follower output 


ee Meathhit Meathhet Aeathhil Audio 


VARIABLE VOLTAGE “QO” METER 
POWER KIT OSCILLATOR KIT 


SUPPLY KIT a 


Provides regulated Model QM-1 and distril 
DC output for B nt antia etic. | MODEL AO.-! 


Model PS-3 and 6.3 ¥ A ( at 4 $4450 pia meter for ‘ 
50 amps. for filament e cation, Wil t at $s 
Output variable from 4 a a P nec 50 
oa 0 to 500 v. DC at no Shpg. Wt. 14 Ibs “ to M f e 
Shpg. Wt. 17 Ibs. load, linear from 0 40 mmf to 450 mmf within mt U weef Shpg. Wt. 10 Ibs 
. 10 ma at 450 vde and for checking wave tra; heh me 
0130 ma at 200 vde! Essential for cir t oila. Indispensable for coil v : 
design and development. Voltage or cur letevutiaine aakenen condenser (SINE WAVE SQUARE WAVE 
rent read on 4'4" meter © 
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storage factor of in Two continuousl 
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n VFO, modulator 
phone or CW opera 


compact package spaced tuning capac 
insulation—illuminated VFO di 


meter face —remote control socket 


tranamitter, with built and cerami 


power supplies. Provide 
VFO or 
switching from 160 meters 
K.F. power output 100—1 
140 CW. Varallel 6146 
pull 1625's. Pi network inter 


coupling for 


concentric control 


well 


tion crystal excitation—and band- wiring harness 
high quality, 
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price 
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Use in conjunction with a 
signal source for measur 
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GRID DIP 
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his ia an extremely 


service 


onomies 


plete wi 
single 


" 
srid or P 
VFO. Cry stal » 


, this pr? 


pre wour 


valuable 
Hama, Engineers or 
Servicemen. Covering 
from 2 Me to 250 
M< it uses 
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Kit pre 

wound coils and rack 
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tool for 


00 wa 
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oor matching al 
lows valuable com 
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Model AC.-1 will 
match your low 
power tranamitter 
to an end-fed long 
wire antenna, Also 
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ducing TVI. 52o0hm 
coaxial input 
powerupto 75 
wattsa—10 through 
SO meters 


includes 


Medel AC-1 


$1450 


Shpg. Wt. 4 Ibs. 


ing antenna impedance, 
line matching purposes, 
etc. Will double, also, as 
a phone monitor or rela 
tive field strength indi- 
cator 

100 1a meter employed, 
Covers the range from 0 
to 600 ohma. An instru 
ment of many uses for the 
amateur 
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RECEIVER 
KIT 


Covers 550 Ke to 35 Me 
in 4 bands. Features 
electrical bandspread 
separate R.F. and A.F 
gain controla—noise 
limiter _AGC—BFO 
phone jack-—5\%" PM 
speaker 

CABINET 

Fabric covered plywood 
cabinet. Part No, 91-10 
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Model AR-2 
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Weigh the cost 
kit against thi 
crystals 
the convenien: 
flexibility of VFO 
ation. 
most 
we have ever 
the radio amat 
Covers 160—80—40—20—15 
10 meters with three basic 
quencies. Illuminated and pre« 
dial scale clearly indicates frequen« 
all bands and provides more than 
feet of dial calibration. Reflects quali 
design in the use of cerami il f 
and tuning capacitor 
copper plated chassis. Simply plug to 
crystal socket of any modern transmitter 
to provide coverage of the bands n 
160 meters through 10 meters. Uses 6AU6 
Clapp oscillator, and OA2 voltage regu 
lator for stability. May be powered from 
plug on Heathkit Model AT-1 Transmit- 
ter, or supplied with power fror ‘ 
transmitters. 
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ment. Power handling capabili 
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to suppress HF oscilla 
New physical design re 
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alt wer output 
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FTER being separated from the 
composite video signal, sync 
pulses must be shaped and 
undergo further separation 

the vertical from the horizontal—for 
triggering the circuits to which they 
are applied. Should this separation be 
incomplete, the result will be picture 
jitter, lack of 
syne instability. 
with differentiation and integration cir- 
cults 

Since all syne pulses have the same 


general 
Separation is obtained 


interlace and 


amplitude, separation is based upon the 
differences in their pulse width and fre- 
quency. The horizontal pulses are nar- 
row, approximately 5 usec and occur at 
a frequency of 15,750 cycles. The broad 
serrated pulse 
proximately 190 usec, occurring at a fre- 
Using differentia- 
with the 
yne pulses can be 


vertical occupies ap- 
quency of 60 cycles. 
tors and 
R-C time constants, 
eparated, 


integrators proper 


Differentiation 

Fig. 1 shows a simple R-C network 
with the output taken across R. The in- 
put consists of pulses or square waves, 
The leading edge of a square wave has 
the effect of a high-frequency voltage. 
As a result, the reactance of C is ex- 
tremely low during this time—for all 
practical purposes, a short circuit. Thus 
the leading edge of the input waveform 
produces a large and immediate voltage 
drop across R and appears in the out- 
put waveform as a sharp pulse. 

Having reached its peak amplitude, 
the input voltage remains constant for 
its duration, During this time C charges 
exponentially to the peak input voltage 
at a rate determined by the R-C time 
At the same time the voltage 
across R decays exponentially, since the 
voltage drop across it is proportional to 
the charging current through it. The 
capacitor is fully charged when the out- 
put voltage drops to zero. The arrival 
of the falling (trailing) edge of the 
pulse abruptly removes the signal volt- 
age and an opposite action takes place. 
With the input voltage removed, the ca- 
pacitor discharges through R, reversing 
the polarity of the current flow and the 


68 


constant 




















Fig. 1—A differentiating network. 


output waveform. Thus, if the time 
constant of R-C is short with 
to the pulse width, each input pulse will 
produce two sharp output pulses—one 
positive and one negative with respect 
to some reference point. 

The output of the differentiator is 
usually fed to the a.f.c. circuit of a hori- 
zontal sweep system. Various sweep cir- 
cuits make use of either positive or 
negative pips, depending upon their de- 
sign. However, it is always the leading 

not the lagging—edge that 
the triggering. Since this starts retrace 
action the lagging pip is of no impor- 
tance—it is not even necessary to re- 
move it. 

The short time constant of the dif- 
ferentiator offers a certain amount of 
noise immunity. A noise pulse will place 
a charge on C, but the capacitor will 
rapidly discharge. This lessens the pos- 
sibility of a noise-pulse voltage 
ring at the same time as the syne volt- 


respect 


controls 


occur- 


age. 

If C opens, no voltage appears across 
R and all horizontal sync is lost. If 
either R or C decreases in value, short- 
ening the time constant, the 
come sharper, causing the horizontal 
hold control to become unstable and very 


pips be- 


critical. 

Should R open, causing the output to 
be fed into a floating grid, horizontal 
synchronization will be lost. However, 
if there is high resistance 
in the circuit, or should R greatly in- 
crease in value, the time constant and 
the width of the pips will increase. This 
will reduce the noise immunity of the 
circuit, permitting noise pulses to pro- 
duce broader pips. 

The output of a differentiation circuit 
depends upon the rate of change of the 
input waveform rather than 
duration. This we see in Fig. 1 where 
the output waveform is independent of 
the pulse width, containing sharp 
pulses only at the leading and trailing 
edges of the pulse. 


some other 


upon its 


Integration 

An R-C network having a long time 
constant with respect to the width of 
the horizontal pulses but short with 


Fig. 2—Simple integrating network 


respect to vertical pulse duration 
the vertical oscillator triggering 
In this circuit, called an integra 
positions of R and C are rever 
the output appears across C. Ha 
long time constant, the horizonta 
charge C to a small part of th 
voltage. Because of the long 
between pulses, C discharges « 
ly. 

The serrated vertical pulse 
of six broad pulses (27 4p 
serrations of only 4 usec. The fir 
pulse charges C to a high port 
peak amplitude. During the 
ration there is very little time f 
discharge, so its discharg: 
The next broad pulse find 
charge and increases it s! 
higher value than was produ 
first pulse. 

In this way each vertical 
duces a slightly higher volt 
C (Fig. 2) until a 
where the vertical 
gered. Following the six vert 
the incoming signal return 
of narrow pulses having lo 
tervals between pulses. Thi 
voltage across C to decreass 
amplitude. Thus, the vertical p 
duce at the output of the int 
triangular pulse, 6 

This circuit 
combines 


ec) 


point 


oscillator 


broad 
second. 
because it 
broad serrated pulses. 


obtair 
(integrat 


Cascaded integrator 
No attempt is 
tical syne pulses from the diffs 
In fact, the serrations are 
maintain horizontal syne 
cal retrace. However, shoul 
zontal pulses reach the intes 
will improperly trigger th 
oscillator, causing poor ve! 
chronization; thus they must 
If the time constant of the 
integrator is very long, it 
ly reject the horizontal pulse 
seriously reduce the amplitude 
tegrator output because of 
charging time. If it is mad 
zontal-pulse filtering will 
though the output is high 


made to 
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Fig. 3—Three-section sync integrator. 


Fig. 4 


in Admiral 


Fig. 5—Vertical oscillator circuit used 
in the Admiral 22E2 TV chassis. 
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For optimum vertical synchroniza- 
tion the integrated voltage should rise 
quickly and smoothly to the amplitude 
required to trigger the vertical oscilla- 
tor. As a compromise between good 
horizontal filtering and a high ampli- 
tude output, the integrating circuit 
usually consists of two or three R-C sec- 
tions in cascade (Fig. 3). 

The overall time constant for a two- 
section network is long enough to filter 
out the horizontal pulses properly, while 
the shorter time constant of each section 
permits the integrator output voltage to 
rise rapidly. A three-section network 
provides still further attenuation of the 
horizontal sync-pulse ripple without any 
appreciable reduction in the vertical 
sync-pulse output amplitude. 

Should the value of any resistor or 
capacitor in the integrator network de 
crease, the time constant of the cir 
cuit will decrease. This will permit the 
horizontal pulses to charge the integra 
tor. As a result, picture interlacing will 
be reduced because the effects of the 
equalizing pulses will be unbalanced. 
In addition, vertical synchronization 
will become critical. If any of the inte- 
grator increase in 
should any capacitors become leaky, the 
and the inte 


resistors value, or 


time constant increases 
grator output 
vertical synchronization. 


drops and causes poor 


Common troubles 

Incomplete sync separation is a com- 
mon cause of trouble in the integrator. 
If video information is not completely 
removed, it will be integrated to 
duce unwanted vertical syne 
This can cause the vertical oscillator to 
trigger slightly before the normal pulse 
time, making the picture bounce or jit 
ter up and down as each vertical sweep 
begins sooner than it should, by differ- 
ing amounts. 

Besides filtering out horizontal pulses, 
the integrator network helps to main- 


pro- 
pulses. 
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Syne circuit 
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v2 6SN7-GT 
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rs 
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tain good interlacing. Picture interlace 
can be easily checked by observing the 
lines of the horizontal wedge in a test 
pattern. The pairing of adjacent se: 
ning lines causes a crisscross effect to 
appear in the horizontal wedge lines. 
Interlace may be impaired by hori- 
zontal signals fed back from the hori- 
zontal oscillator through its syne input 
lead and into the vertical sync-pulse 
input lead. A small amount of pickup 
can completely destroy 
Horizontal pulses make successive ver 
tical-retrace time interval 
Similarly, they make 
cal sweep amplitudes unequal. 
With the 
in integrator 
standardized, several component 
facturers are producing 
grating circuits. They are ex 
compact but, should any component in 
the unit defective, the 
assembly usually has to be 


interlacing 


unequal 
uccessive vertl 
values of the component 
circuit becoming 0 
manu 
printed inte 
tremely 
become entire 
re placed 
Fig. 4 shows the sync inverter circuit 
in the Admiral 22F2 chassis. It pro 
vides two series of oppositely 
pulses to the horizontal sync 
nator circuit and also feed 
oscillator. This 
vertical and horizontal 
use today. (For an inter 
tertaining treatment of integrator 
differentiators, ee “Televisior 
cinch” in the March, 1955, issue.) 


Vertical roll 

A Magnavox model CTD445AA came 
in with no vertical deflection. Re placing 
the vertical transform é 


some sweep but it was insufficient and 


circuit l 


output 


the linearity was poor. I then checke 
and overhauled the entire ertical 


sweep circuit, producing good 


and linearity. However, I now have a 
vertical roll during warmup. This laste 


weep 


about 5 minutes. All components in the 
vertical oscillator and 


are either new or have 


output circuits 


checked ] 
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will 


stationa 


but diatant 
poorly. By 
antenna awitch I can adjuat the 
input for each 
should not be 
developed only recently | i? - 
ton, R. /. 

The syne trouble caused by the strong 
syne 
improper 
circuit or an 
may be 
Substitute if 

syne circuit 
components in 
any that fall 
tolerance limits. The best 
the poor-sync sig 
oscilloscope. Follow the 
amplifier, 
syne compression 


signal maintain async 


come Mm using an 
signal 
However, this 


necessary as thia trouble 


atation 


Crana- 


station |} 
pulse clipping. In 
operation of the 
overloaded i.f. amplifier 
ing the syne clipping 
amplifier, detector and 
tubes. Also, check all 
circuits, 
beyond their 
check is to 
nal with an 
syne pulses through the if 
watching for 


lo« al probably due to 
addition, 
age 


caus 


these replacing 


observe 


Poor focus 
I have inatalled a low-voltage electro- 
Sentinel 


made no 


static-focus picture tube in a 
714 veceiver. | 
changes other than the 
placement of the tube, but focus ia very 
What changes can be made to 
clear it up?—A. M., Tampa, Fla 

You may have disturbed the focus by 
adjustment of the 
net. Adjust this magnet for 
brightne and best line structure. In 
addition, it possible to obtain 
better focus by the 
anode to a point other than the recom 
mended 270-volt B plus line. Try con 
necting it to chassi 140-volt 
B plus and 530-volt B (pin 3 of 
the 6W4-GT damper). Use the 
providing best focus, 


model cirenit 


ph wate al re- 


poor 


poor ion-trap mag 


maximum 


may be 


connecting focus 


ground 
boost 
point 


Intermittent vertical deflection 
I have a Crosley model 431-1 in 


ertical 


u hic h 
deflec 


every few minutes the 
yaster di 
I have 


rytical 


bly 


tion on the appear 


checked all 


aweep cv 


accom 
panied by a loud are 
capacitora im the 4 
cuita that could po breaking 
down ie a laat re rt | 
Nyback hut 
he Ip 1// wiring has hee 

could possibly he causing 
trouble 


time to 


eplaced the 
that did not 
checked that 
aremg. The 
oceura ao faat that I do not have 
thought I had it 


customer called 


franaforme 


analy e if / 
but the 
later 


re paired once, 
back a short 
have some cluea to the 
WW aco, Tex 

The loud accompanying the 
of vertical deflection indicates that the 
trouble lies somewhere between the 
plate of the 12BH7 vertical output tube 
and the vertical deflection coils. The 
sweep voltage at the plate of the 12BH7 
is in excess of 1,000 peak to peak. Since 
there is very little circuitry following 
the plate of the 12BH7, all out 
carefully for any possible point of high- 
voltage breakdown. 

In some early models of this set are- 
ing of the type you describe took place 
between the plate (pin 6) and filament 
(pin 5) of the vertical output tube. 
This occurred when the height control 
was misadjusted to the extreme end of 


70 


time 


Perhaps you 
trouble? a Ge. 


are lo x 


trace it 


its range, producing an abnormally 
high pulse voltage. Later 
rected this by reversing the two triode 
sections, making pin 1 the plate of the 
output tube. If this is the trouble, back 
down on the height setting and clean the 
socket between pins 6 the 
12BH7. 


models cor- 


and 5 of 


Intermittent sound and sync 

In an RCA 97147 I have a condition 
of an intermittent sharp loss in sound 
accompanied by poor synchronizing 
slight loss in 
the takeoff is 
second i.f. amplifier, 1 have 
the basis that the trouble is before that 
However, I could find nothing 
wrong after 


contraat 
after the 


gone on 


action and a 


Since sound 


pomt. 
checking all tubea in the 
and sound video i f 
plifiers. I have also that, if J 
turn off the set for a few minutes, when 
I turn it back on it operates perfectly 


tuner and am- 


noticed 


I have checke 
thorough ( 
duy 


defective period is in a lowering 


for several minutes. 
the audio if. 
found that the only change 


circuits 


plate voltage, but I am unable to 
to the source of the trouble Car 
give me some idea of what to lool 
-A. H., Spokane, Wash. 
The fact that the plate 
the sound i.f. amplifiers dropped « 
ing the time of trouble indicates th 
the trouble is probably due to a dé 
tive component connected to the B | 
line. The cathodes of the first 
second video amplifiers are returned 
the same B plus potential as the plat 
of the sound i.f. amplifiers, and 
heater to cathode short or 
this tube could be causing the tr: 
In addition, the d.c. restorer 
separator are fed by the second 
ampHfier, accounting for the 
synchronization. 


voltage 


le akas ‘ 


and 





Something new has been intro- 
duced in indoor antennas—the 
of “power coupler cartridges” 
the lower v.h.f. band. The 
tridges are fixed inductance—-capac 
itance units that tune the antenna 
to a desired channel. The Vidonair 
dipole (see photo) 
with “wings” approximately 100 
apart. (The coils mounted within 
each wing are for decoration only.) 

The cartridges with the 
Vidonaiy are designed specifically 
for the low-band channels. (High 
band v.h.f. and u.h.f. gain is in 
herent in the basic 
sign.) When the 
inserted in the antenna, 
the that 
channel. They do not 
band v.h.f. and u.h.f 

Three cartridge are 
the antenna. Two are in 


use 
for 


cal 


antenna 18 a 


used 


antenna de 
cartridge 
they 


are 
pe uk 
particular 
affect high 
oper ation 


reception on 


with 
with 


used 


of Vidonair 
shows how car- 
tridges are mount- 
ed. Internal 
of cartridges can 
be seen in lower 
left-hand corner. 


View 


view 





CARTRIDGE-TUNED U.ELF.-V.HL.F. ANTENNA 


the two halves of the dipole (se¢ 
diagram) and the third is in shunt 
with the transmission line. The 
shunt cartridge is the same for 


LEAD-IN TERMINALS ON SET 
low-band v.h.f. stations. The s« 
units may be selected for the we 
est station, or changed from c} 
nel to channel. The Vidona 
manufactured by Tunkl Industri 
Chicago. 
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TELEVISION 


July-September 


ITH the spring dx reports just 
beginning to arrive in volume, it 
is not yet clear just how good the 1955 


season is going to be. It appears to be | 


well on the way toward the best since 
TV dx chasing became a major hobby, 
and there is still plenty of time to get 
in on the fun. 

Dx should continue frequent through 
the end of July and through the first 
week of August, perhaps longer. But 
when the sporadic-E (skip) variety of 
dx runs out, the best period of the year 
for tropospheric dx is just coming up. 
Late August and all September will be 
a particularly productive period for 
highband and u.h.f. dx. Watch the 





| 
| 
| 


morning hours, the period around sun- | 


down and the late evening, particularly 
on fair, calm, high-barometer days. 
Tropospheric propagation along both 
coasts, in the Great Lakes region and 
near other large bodies of water should 
be particularly good in the month of 
September 


OVER 50 TV DX CLUB 

Listed below are changes in standing 
and new members only. The yearly sum- 
mary of TV dx will list all member 
To join or to keep your 
date merely send in the number of TV 
stations you have positively identified 
(Verifications not required.) Note the 
number of u.h.f. stations, your best dx, 
the number of calls photographed and 
any other information about your rec 
ord that might be of interest to other 
dx-ers. For the form and style of your 
report, see “The Planets and TV Dx” 
by J. H. Nelson in the May issue. A 
model form, listing date, time, station, 
includ 


record up to 


city, distance and comments, is 
ed in that article. 


Location Total Uhf 


Dunkirk, N.Y 187 27 
Hot Springs, Ark 181 


Name 
Robert Seybold 
Bedford Brown, Jr 
Louis Matullo 
Robert Weems, Jr State College, Miss 121 
Tommy Larkins Clarksville, Tenr 77 
Kenneth Neal Hamlin, Tex 


New Members 


Joseph Rombach Arabi, La 

J. K. Bettersworth State College, Miss 

Raymond Sloss Baton Rouge, La 

Clyde C. Barber Okmulgee, Okla 

Edward Rugel Independence, Kan 

Floyd Schnakenberg Honesdale, Pa 5 


Leading | hotographers are Fred Von 
Gunten, Berne, Ind., with 126 identifi 
Matullo 


Seybold leads the 


cation slides recorded o1 lm 

is second with 115 

u.h.f. huntsmen with 27 
An important feature of these dx 

that, besides them 

extremely fascinating 


tation 
reports is being 
records of an 
hobby, they are also valuable contribu 
tions to the study of signal transmis 
sion at television frequencies END 
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Washington, Pa 155 19 | 








To Qualified = 


Communications and Radar Personnel! 


With a wide range of commer- 
cial and government operations 
to service on a long range basis 

and with an ever-increasing 
volume of new orders resulting 
from our outstanding achieve 
these fields, PHILCO 
requires the immediate service 


ments in 


of men who are qualified by 
experience or training in the 
design, maintenance and in- 
struction of Communications 
Radar and Sonar Equipment 
As the world-wide pioneer in 


servicing elect } pment, 
UNLIMITED OPPORTUNITY and 
JOB SECURITY a nore 


just es tale 


than 
PHILCO, In 
addition to 1 IMPENSA 
TION more } ensvurate 
with yo r y } i educa 
tion, ot f ilued benefits 
include group 
insurance, pr } }, retire 


ment pene r ; and 


fait f j} service ) ' eases 
paid vacat itional 


as tor ‘ 


Join The Pioneer In The Servicing of Electronic Equipment 


IMMEDIATE OPENINGS AT ALL LEVELS 
AND IN ALL FIELDS OF ELECTRONICS 


For Detailed Information on These Challenging Positions 
Write Now... In Confidence .. . For A Local Interview 


ILC 


TECHREP 
DIVISION 


22nd & Lehigh Avenue, Philadelphia 32, Pa. 
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W. KLIPSCH * 


HE first practical corner horn 
appears to have been developed 

U. S. Patent 1,984,550 (1934). This 

by Sandeman and described in 
speaker was characterized by “trihedral 
symmetry.” The same speaker was re 
invented 17 years later 
was expiring; it 
Audio Engineering in 1951 
This particular design, 
tionally correct 
mum 
actual occupied space, 
difficult to style. Its shape was 
that mid-range and tweeter 
placements were 


as the patent 
was redescribed in 
while func 
and capable of maxi 
performance pet foot of 
proved to be 


cubi 


such 
speaker 
troublesome and 
its chargeable space was much larger 
than its occupied space 
may consider 
the floor area times the height of any 
article of furniture. The occupied space 
may be less than the chargeablé 
front for 
The Sandeman design utilized 
ove-third of its 
space and therefore its 
floor area and vertical 
height were approximately three times 
as great as what could be accomplished 
with an optimum design 


In a home one 
the chargeable space as 


space 
because of shape—a sloping 
example 
only approximately 
chargeable 
chargeable 


*Kiipsech and Associates 
Hope, Arkansas 














(Courtes fcoustical § f America) 


Fig. 1—Original Klipschorn woofer. 
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The evolution of the Rebel V speaker 


In 1940 I started development of a 
dihedrally symmetric system 
which was described in the Klipsch 
patent 2,310,243 (1943). In its original 
conception, it was intended to function 
as a combination of corner-horn load 
ing with direct radiation such that the 
upper frequencies would 
from the front of the cone and the 
lower frequencies via the horn loading 
from the back of the cone. 

The disparity in efficiency 
the two radiation ranges produced 
severe boominess. As knowledge of the 
art was acquired, it evident 
that using the front and back of the 
same cone to audio 
spectrum would evere dis 
tortion. 

The 


studies 


speaker 


propagate 


between 


become 
cover the entire 
result in 


these and further 
development of a 
two-way horn-loading loud 
speaker system which wa com 
mercially developed under the name 
Klipschorn' and which, in 1951, became 
a three-speaker or “three 
way” system. 

The first development, 
typified by the Klipschorn, 
complicated and expensive The 
woofer horn partially contained 
within a prismatic-shaped housing and 
partly between that housing and the 
wall. A cutaway drawing of this is 
shown in Fig. 1. Over 80 parts are re 
quired, of which involve 
ances of the order of .016 inch. 
the Klipschorn remains the 
of comparison and major product at 
Klipsch and Associates, trans- 
ducer in the “middle-price bracket” was 
recognized as needed. 


result of 
was the 
separate 


so called 


successful 
was very 


was 


toler- 
While 
standard 


some 











Fig. 2—The Rebel in simplified form. 


In 1950 the early developmental! 
of 1940 was reviewed and it wa 
cided that it would be worth while 
try to achieve economy with the com 
bined front and back loading. It wa 
found that the introductior 
acoustic low-pass filter 
the boominess. 

The result of these experiment 
a small horn to cover the range 
about 50 cycles to a little over 100 and 
a direct radiation function from there 
up as high as a cone may properly be 
expected to perform as a rigid piston; 
in the case of the 12-inch cone approx 
imately 1,000 cycles is the limit 
that frequency into the upper 
range one could use a tweeter or a mid 
range tweeter combination 
the form of a coaxial loudspeake) 
group of separately arrayed 
units. 

The name Rebe! was ch 
cause the speaker-system de 
revolt against conventional! 
box systems. That the write: 
adoptive Southerner was admitt: 
influence, and the ' 
admittedly premeditated. The Reb 
are designed to give the closest pe 
sible approach to Klipschorn pert 
ance at much lower prices i 
considerably less bulk and 
Using the principles of mirror 
images produced by walls at a 
as does the Klipschorn, they off¢ 
maximum performance 
cubic foot per dollar’s f 
and per driving element. 


would 


from 


From 


treble 


either 


double me 
weight 
Same 


possible 


worth 


Fig. 3—Plan view of Rebel enclosure. 
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Three views of the Rebel V, the corner horn that carries its own corner. 


The evolution of the Rebel was _ over the original Rebel I | 
actually a regression to the idea of ing simpler and less expensive to build 
the back loading of a direct radiator I might add that the Rebel, “general 
The first Rebel, a rather complicated ized” in Fig. 2 on page 82 of the May 
horn, included a cavity and slot behind issue, has been tested alonyside a simi 
the cone to constitute a low-pass acou larly sized “box” of a type V on 
tic filter. The next stage of evolution the same page, with identical! 
was the reduction of the horn to that and the Rebel won on a list« 
which lies between the prismatic So many authors miss th 
shaped housing and the room walls at liberately or otherwise—in viewing 
a corner, the interior of the box becom uch equipment. The Rebel was indi 1953 
ing a larger back air chamber or cated in Fig. 2 of the article referred rhe 
acoustic capacitance. The result of to above in such a manner as to mi entire Rebs 
this, contrary to expectations, was an guide a reader about the rear port; the the new Reb 
improved response. (Later copie! text is likewise only partly 
have missed the point and deteriorated cavity and slot form an aco ( The Rebel V 
the results by attempting to lengthen pass filter, and together ‘form , 
the horn without increasing total size.) mission with a sloping curve compen mee Seg in. eaealiiiae 
Incidentally, I take exception to the ‘ating for the oppositely sloping curv 
remark on page 82 of the May issue, Of efficiency of the short horn 
“ ... smaller Klipsch-licensed units, is This Rebel became known as the “II, 
a corner horn partly by virtue of ad the prototype of all subsequent Rebel 
vertising copy.”’ While the horn is short designs. This is illustrated in simplified 
(hence our “Shorthorn” trademark) it form in Fig. 2. The plan view of thi 
is nonetheless a true horn, and has been is Fig. 3 and the electri livalent 
demonstrated to come closer to repro shown in Fig. 4. The slot is an acoustic 
duction (by comparison with original ‘™ertance—equivalent to inductance 
sound) than some more elaborate and nd the cavity equivalent to an acoust 


hal n 1 ertaken 


der of 
* p ne ne might 
witt 


expensive horns. In fact, our original ¢#Ppacitance, 


Rebel was a complicated and expensive 
_—_ 
—. q 
| 
\ ? 
4 | 
Los 


by Cabinart is a precise copy of our 
Rebel III which was an improvement 





thing: the present Rebel III as executed 


os 


+ 4 





Fig. 4—Electrical equivalent of Rebel 
systems. I,—inertance of driving cone; a 
C.—compliance of cone suspension; 
R,..—-cone frontal radiation resistance; 
I,—inertance of exhaust slot; C,—ca- 
pacitance of cavity; Z, »—complex im- 
pedance at horn throat, comprising re- 
actance and resistance. Pig. 5—Basic design, earlier Rebels. 
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music, naturally the bottom 
couple of octaves are attenuated. But 
the sound output remains free of dis- 
tortion the bass has not been 
permitted to have a y peak of 
which would permit the dia- 
phragm to “free-wheel,” generating its 
frequencies and crossmodulating 
these with the signal. On lighter 
music (for example, a piano and espe 
cially if the piano repertoire avoids the 
lower octave), one has to listen closely 
to detect the difference between the 
little Rebel V and the Klipschorn, or 
between either and the original sound! 
that the com- 
are assembled 
ample, which 
with a 2%- 


organ 


because 
boomy 


response 


own 


Of course it is assumed 
of the Rebel \ 
like the developmental 
used a 12-inch 
pound magnet, a horn-loaded mid-range 
unit with a two-inch phenolic diaphragm 
and heavy magnet, and an 
range tweeter of the type which would 
not be called “super tweeter.” 

The Rebel V is a housing of 11 x 
15 x 20 inches in size, following the 
plan shown in Fig. 5 except that short 
wall part of 
the structure. Thus, whereas the Rebels 
III and IV are structures 
horns when placed in a 
Rebel V carries its own 
of corner. For reproduction of 
only it may be set on a chair; for an 


ponent 


base cone 


extended- 


sections are included as 
Ww hich become 
corner, the 
amall section 


voice 


ine reased bass range, corner placement 
half-octave of 


adds at least a bass 
response, 
It is impossible to achieve both wide 


range and efficiency except by using 


Mn 


100% 





-Three-way crossover network. 


Left—Rebel V, a good home speaker. 
Above—A portable version, Rebel KR-5. 


structures adequate in size in com- 
parison to wavelength. To put this an- 
other way, the deep bass tones involv 
ing upward of 30-foot wavelengths re 
quire structures with dimension 
parable to a quarter-wavelength. In 
other words, the structure 
around 7 to 8 feet in equivalent dia 
meter. By using wall 
produce mirror images the size of the 
structure can be down to 
around 4 feet. But any reduction below 
this 4-foot minimum must necessarily 
sacrifice one or more of the following: 

1. The maximum wavelength 

the system can produce 
The smoothness of 
duction in size invariably 
duces peaks in the bass 
Introduction of distortion because 
of the large excursions the dia- 
phragm must perform if the 
structure is too small. This is 
usually with peaked 
response, 

The three Rebels in 36-, 32- and 20- 
inch size all violate these principles 
necessarily. The trick in retaining high 
level of quality is to coordinate the de 
sign of the filter 
with the short length of horn exterior 
to the housing and to introduce an 
effective cutoff of gradual slope such 
that the output, instead of 
highly distorted in the extreme 
range, merely attenuates without in 
troducing frequency doubling 
sultant intermodulation of higher fre 
quencies. 

Since the Rebel V is roughly half as 
big as Rebel III, it may be expected 
to produce—and does—about half as 
much maximum wavelength. With good 
bass drivers, the slow fadeout of bass 
around 50, 60 and 90 
for the Rebels 


com 
must be 
reflections to 


brought 


which 


respon se (rTre- 


intro 
range). 


associated 


acoustic low-pass 


becoming 


bass 


and re 


cycles, 


Ill, IV 


occurs 
respectively, 
and V. 
Actually the design of the com- 
bination horn and low-pass filter was 
a combination of arbitrary functional 
design with a cut-and-try procedure, 


First, the dimensions of the horn itself 
were selected. Next, while watching 
the output indicated on an oscillograph 
at the frequency at which the bass out 
put is at maximum and where disto1 
tion is also at maximum, the 
“inertive element” of the low-pass filter 
was adjusted until the distortion was a 
minimum. This adjustment ignore 
frequency response, but it so 
that the adjustment for minimum di 
tortion gives the optimum frequency 
response. If the acoustic 


ad . 
lot, or 


I appens 


filter i al 
lowed to pass more energy to augment 
the bass, the augmentation takes the 
form of a peak or boomine 
one gets with ordinary reson: 
ation systems, with the distortion a 
sociated with such systems. But in the 
tebels the resonance effect has been 
largely minimized by matching the 
energy fed from the acoustic low-pa 
filter against the peculiar horn-throat 
impedance which, in the case of a 
short horn, exhibits a curve of 
ance plotted against frequency 
rises rapidly at the low-frequer 
of the horn’s spectrum. 

tegardless of the engineering 
and physical execution the pros 
the listening. For the past year a favo 
ite way of demonstrating the Klipscl 
orn has been to 
play it back while the pianist 
with the recording so the original! sound 
may be compared directly with the r 
produced sound. The Klipschorr 
pears to be the only speaker cay 
rendering a reproduction imperc« 
different from the origina \ 
number of comparative lister 
have been made with the thre: 
using a Klipschorn as a refers 
live tape recordings as the sul 
ter. It appears'that each of 
Rebels offers the 
proach to Klipschorn perfor 
mensurate in 
of the Rebel 


adopted. 


record a plano and 


aiternate 


closest px 


each 
and the dri 


case wi 


When using separate three 
systems in the Rebel, it is p 
achieve the same response ar 
from distortion above 1,000 cy 
able in the Klipschorn in the 
quency range. This means tl} 
duction in size and cost ha 
sacrifice in tonal 
this confined to the region 
cycles. 

There is some latitude in 
of driving components. The 
and IV accommodate d! 
ranging from coaxials up 
three-way systems, with the 
either 15- or 12-inch woof 
maximum-size woofer that n be a 
commodated in the Rebel V is 12 inche 
The laboratory models at Klipsch ar 
Associates have been set up with thre« 
types of drive systems: a _ 12-incl 
coaxial in the $50 class; a 
three-way and a heavy 12-inch woofer 
driver or a separate three-way with a 
heavy 15-inch woofer driver, these la 
two in approximately the $100 and $150 
price levels. 


respon 


eparate 
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Optimum driver components 

The choice of drivers for the Rebel 
may be based upon the following: 

In the lowest-price class: (generally 
$40 to $60), the only approach is to use 
a two-way coaxial 

In the price range from about $80 to 
$120, one may select’a woofer costing 
approximately $30 for a 12-inch bass 
type cone, a mid-range unit 
short horn driven by a “ball park” type 


with a 


compression unit and a small tweeter, 
preferably not a “super tweeter.” 

In the $140 to $160 price range, a 
heavy 15-inch cone takes the place of 
the 12-inch unit in the “$100 system.” 

In the case of woofers, high-efficiency 
unit with light magnet should be 
avoided because the high efficiency de 
mands a high flux density which—with 
a light magnet—must be achieved with 
small clearances between the voice coil 
and air gap. It has been found that 
everal units of excellent performance 
fail because of dragging voice coil after 
a short period of time. It would be more 
economical to get the high efficiency 
with heavier magnets. 

The mid-range system or 
as applied to the Rebel must cover a 


“ 


squawker” 


trifle more than two octave This can 
be done with any of a considerable i 
riety of speaker drive units; we prefer 
the public address type 
2-inch diameter phenolic 


compre ion 
unit using a 
diaphragm, as they are capable of han 
dling the frequency range from 
to 5,000 cycles 

The tweeter must be of a type free 
of-peaks in the 5,000- to 10,000-cycle 
region or an unnatural “presence” peak 
will exist. We prefer a diaphragm not 
larger than % -inch, prefer ibly of the 


quite adequately 


phenolic type, to produce the internal 
damping of transverse waves within 
the diaphragm, with a horn not to ex 
ceed 3 inches in length and preferably 
with an adequately small throat diam 
eter to provide proper loading 

If you want to name names, the fol 
lowing driver complements are optimum 
in the present state of the art 

16-ohm, 12-inch woofer Stephens 


120LX or Electro-Voice 12-BW-1 























16-ohm, 15-inch woofer 
Voice 15-W or Stephens 103 

16-ohm squawker: Univer 
HF or MA-25 driving suitabk 


range horn. We demonstrat« 


MA-25 on our own K-1000 
mid-range horn. 
University 4401 


Tweeters: 
ately 
pe nsate for efficiency Th 
extended-range tweete! 


mismatched at 16 « 


An authority disputed 

Many years of experimental! 
crossover networks ha evol\ 
thinking that 6-decibel-p 

lopes are generally better thar 
ones. In this respect thi 
agrees with the subject mat 
own paper in Electronic he 
over network as shown in the di 
of Fig. 6 has been used wit! 
for the past couple of years an 
sents some 14 years of development « 
perience based on measurement 
listening tests. It differs from the cro 
over network used in the Klipscho 
only in the lower crossover f 
being 1,900 cycles instead of ind 
the fact that the mid-range unit 
Klipschorn has its lower cutoff protect 
ed by a 12-decibel slope, which is not 
with the 1,000-cvck 


reque 


n tne 


necessary 
over point. 
The reader should lool 
claims of “30 to 20,000 cycl 
yme manufacturers of dri 
uch manufacturer points 
a +4-db variation at that range! That 


t 


cannot happen in any drive tem 


known at Klipsch and Associate not 
even in Klipschorn! But the Rebs 
make almost any drive unit com 
to its manufacturer's claim 
References 
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Baby- 
Listening 
INTERCOM 


Unit features unusually 
high gain and low 


backeround noatse 


MceMATH* 


ESIGNED particularly 
listening, thi 

was used in my 
for 
second-story room, As is usual in 
j-inch PM speaker 

combination 


for baby- 
ystem 
work 
communication to a 
sim 
were 
and 
microphones, The outstanding feature 
of this design is the unusually high 
gain. With the speaker feet 
from the baby’s bed, breathing 
could be exaggerated form, 
omewhat similar to 
listening with a stethoscope. At full 
gain, ample output is obtainable by 
speaking softly several feet from the 
input. For normal speech, close to the 
input, excellent 
by setting the 
level, 

Even with this unusually high gain, 
a transformerleses supply, and 
unshielded wire to the remote speaker, 
the hum is almost inaudible. This is 
due to thorough filtering and decou- 
pling, input and output transformers 
having interwinding shields, and con 
siderable negative feedback. 

As is often done in the case of low 
level input stages, the volume control 
(see diagram) is placed between the 


intercom 
basement 
shop 


ple intercoms, 


used a speakers 


some 6 
his 
heard in 
giving an effect 


obtained 
control at a low 


operation is 
gain 


power 


*Ansociate Professor in Electrical 


University of Manitoba, Winnipee 


Engineering, 
Can 


unit 
with 


Complete 
amplifier 
speakers. 


first and second stages to reduce noise 
The cathode resistors of the first 
left unbypassed, 
negative current feedback. Negative 
voltage feedback is taken from the 
plate of the 50L6, through R2, to the 
cathode of V2. The cathode resistor of 
V3 is bypassed, 


two 


stages are providing 


mainly to prevent 


An underchassis view of the intercom 


negative current feedbach 
which if ent, 
output 
a desirable result when fee: 
speaker load 

In addition, feedback pre 
from output to input throug! 
ohm resistor R1. This loop had on! 


pre would 


impedance of th 


10,001 


f 


° 
° 
> 
J 


G3 


©. 


+ 





=x 
| T 
3525-GT 


Schematic diagram of the baby-listen- 


ing intercom—all values are 


given. 
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- 
very slight effect on audio gain, but re 
SAVINGS sulted in a significant reduction in 
noise or hiss. In my installation there 
were no signs of instability. However, 
on TUBES it is possible that in some cases (de 


pending on the characteristics of the 
re | Pp t ~. . of ny _— , 
an arts. transformers used) instability might 
occur. If it does, the value of R1 should 
be increased. If instability persists, the 
@ Same Day Service @ Full Year Guarantee R1 ork should be , 
@ All Tubes Individually Boxed @ 400 Types ; netwot snould 0 omitted 
Always In Stock @ For Quality, Performance, The output transformer, a surplus ee 
Dependability. item marked RCA _ 113807-501, is a 
power transformer for a vibrator type 
supply, having excellent shielding. Any 


output transformer providing the nec 
essary voltages could be used, although d C e 
an interwinding shield is of value, The eotleceseees 


shielded input transformer was also 
surplus, from the No. 19 wirel et. 


PaVeF4ereonZ 
«4 


PSFATIOMOOPPL KEE 


Parts for Baby-Listening Intercom 
Resistors: !—1!,000, i—i,500, 2—i0,000, !—22,000 
1—33,000, |—470,000, '/, watt: |—47,000, 3—270'000 
1—820,000, I—i megohm, | watt: |—i00 150 
S-watt wirewound 1—250,000-ohm potentiometer 
audio taper 


OSSSS2Sarrrrr>r 
Pcn<Or TM pse 
O~VOWO® 

o 

4 


Capacitors: 1—50 puf, mica; |—.003 pf, |—0! 
3—0.) pf, 600 volts; |—25 pf, 25 volts, electrolyt | 
7 


er 
> 
~ 
° 
~ 


i—40 pf, 3—75 pf, 150 volts, electrolyti 


Miscellaneous: !—shielded input transformer 
coil to grid (see text); |—output transformer 
to voice coil (see text); |—filter ch ) 
75 ma; 2—12SJ7; 1—50L6-GT 

tube sockets; I—s.p.s.t. switch: | 

holder; |—d.p.d.t.* spring-loaded 

PM speakers; |—octal plug and socket 
plug and socket; |—chassis, approximately 
nches; |--6.3-volf 0.15-amp pilot lamp a 
i—line card; 2—cabinets for speakers 


eee 
rx 
~~ 
0 
a4 


imited 


z 
~ 
° 
= 


BR ENNNNNNNNNARNNRRNARNNNRNDRD 
© 
G~ 
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4 


zerxcyy 
ened 


marked PC 77370 ¢ However, any 
low-level shielded input transforme: 
with a turns ratio of about 1:100 would 
be satisfactory, 

I used a surplus chassis measuring 
4 x 7 x 10 inches, considerably larger 
than necessary. The extra space mad 











TERRIFIC VALUE! 


individually Boxed, Famous Make 
Dynamic Speakers at Super Savings to some extent to the low hum level 
4” —3000 Onms 10”°—1700 Ob and cool operation. The 0.15 amp pilot 

2500 Ohins i 5 hms 

1700 Ohms 4 sees a n lamp was inserted largely as protection 


2500 Ohms 12°—1700 Ohms for the choke and output transformer the 


89: “Or 79° it is not essential. The speakers were 
ea. Ascorted ea. mounted in open-backed baffle boxes |e  @ | r @ ) D MAN sg 


made from 4 


+-inch pine, overall dimen 

sions being approximately 8& inches 

Write Dept. RE-7 For Free TUBE and wide, 10 inches high and 6 inche deep 
PARTS CATALOG Listing Over 400 As shown in the photograph, the “0 ) 
Tube Types TALK-LISTEN switch is mounted with , VL C 

Export Inquiries Invited the master speaker. An octal plug and 

ocket is used for the master speake 
inch 


Wood : : connection and a five-pin plug and 
UTILITY socket for the remote speaker to avoid HIGH FIDELITY 


. " any possibility of wrong connections, 
CASE Shielded wire is used for the portion of LOUDSPEAKER 
With the input circuit that is cabled togethe: MADE IN ENGLAND 


Handles! re with part of the output circuit—thi 
Sturdy. alt purpose. 204/4"x914 ROCKBAR CORPORATION, Dept. LG-9 


Sturdy. att pur 8/4" xOL/a" A? Na $0095 prevents undesirable feedback effects. 
locks an asp or Notas 
raphy cquigmem, 6 ag Fates 3 One other word remai: to be aid 215 East 37th St., New York 16,N.Y 


layout easy and probably contributes 








No nails all counter-sunk screw 
Reg. $14.46 the TALK-LISTEN switch should 
pring-loaded to remain normall Tt 

the LISTEN position so that the baby Goodmans Axiette 
will not be awakened by a blast from 
the speaker. This could easily occur if 
a standard switch was left accidentally 
in the wrong position! 

This design may be of interest not 


TUBE only for baby- or invalid-listening, but City 


~~ for any intercom application ir 
CO 


Please send complete 





Nome 


Address 








unusually high gain and sensitivit; My Dealer is 
with very low background 1 
desired. 
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The Hallicrafters SX-62 receiver; 
Ronette crystal phono cartridges; 
Electro-Votce Slimair microphone; 


new records review 


MONITOR 


EVERAL of my correspondents the BASS position there is a boost begin- 
who are either shortwave fans or ning at about 20 cycles, rising to 12 
hams, as well as audio enthusiasts, db at 80 to 100 cycles and dropping 
have asked more or le “How gradually to about 600 cycle rhe 
about the Hallicrafters SX-62 as a response begins to drop at around 5 ke 
combination shortwave or ham receiver in the HI-FI position and is about 3 db 
and high-fidelity tuner?” The answe1 down at 15 ke on the 500-ohm output 
in brief is: Except for the hum level tap and 6 db down on the #-ohm tap 
which is higher than desirable for high In the MED and Low positions of the 
fidelity use (but can be corrected tone control response 1s down 3 and 8& 
easily) the SX-62 makes a uperb db, respectively, at 2 ke 
tuner, With a good speaker it isn’t at Clearly the best takeoff point is the 
all bad as a complete system 500-ohm tap of the output transforme: 
rhe output stage is fed straight from A fairly long cable could be used with 
the rectifier cathode and the other audio little further attenuation of the high 
tawe through a one-section filter. Hum because of the low impedances For 
attenuation is understandably not com permanent connection in a hi-fi system 
plete, although not too bad even with a 500-ohm resistor could be used as a 
i fine speaker ystem. This could be lead. Removing the output tubes is not 
fixed for a few dollars by inserting a recommended For one thing the in 
miniature choke and a 40-80-af capa creased voltage applied to the r.f. and 
itor in the B plus line leading to the i.f. stages might well result in regene1 
inverter stage ation or instability For another thing, 
\ a tuner the SX-62 deserve the output from the phone jack at the 
iperlatives on both AM and I M The plate of the first audio tage ! con 
receiver is well known for extreme iderably poorer in high-frequency re 
ensitivity on AM bands, but it may be ponse because the feedback loop i 
news to many that the FM section is broken and its beneficial action voided 
right in the running for the title of The output from the »00-ohm tap 
the most sensitive FM tuner I esti compare favorably vith 
mate the sensitivity as around 2 micro from most hi-fi tune 
volts for 40 db of quieting. The sur drop at 20 ke is of 
prise disappears when one notes that it importance 
ises two r.f. and three if. stages, plus Fig. 2 wives the distortion 
i limiter high by high-fidelity standar: 
The AM portion not only provides above 1 watt but satisfactory 
extreme ensitivits but adjustable below 500 milliwatt A 1 
electivity and therefo a means of put from the 500-ohm tap 


; ) 


ne fidelity to i we receiving the range below lu i f TTT 
! rhe i.f. bandwidth is var distortion. Such a voltag hould driv iSTORTI ‘ t Looper 
three AD position most hi-fi systems easily . 

wide. With I tried the SX-62 a comp! | ' w 


of the curve independent system, using veral excel 





; st 
kirts narrow lent speaker systems ranging from the Fig. 2—SX-62 distortion characteristic 


monkey-chatter Diminuette to the Hartley combination 
oining channels of two 215’s and the big Boffl 


by no means bad ; 


tation resultant sound 1 

generator and v.t.v.m. were many people would be completely happy 
measu t ponse of the with it Phono reproduction (Fig ‘) 
iudio ction ig. 1). With with the new ceramic pickup was pretty 
the tone control ! 1 in the HI-FI, wood, too, although the gain through 
MED and LOW po ‘ ponse is flat the phone channel is a little low for 
within about } » | the range of LP use and the hum level is therefore 





approximately } 1,000 eyele In bothersome With the hum level cor Fig. < Response with ceramik pickups 
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from DELCO RADIO... 


High-Quality 
POWER TRANSFORNERS 
for Car Radios 


Developed bys Delco Radio and General Motor clee- 
tronics specialists, and built under a strict quality control, 
Delco Universal Vibrator transformers have the kind of 
built-in customer satisfaction that can do a lot for 


your business. 


And there’s a model to replace the vibrator transformer 
a in just about every model of car radio 

map aha Three— Model Nos. 6055, 6065 and 606 ire uncased 
is at and do not include a filter network. Three other Vodel 
Nos. 6060, 6064 and 6066—are cased and do include an 
*A” line filter network consisting of an “A” choke and 
a .5 mfd. capacitor. All six models have long-enough 
leads for universal application, and cased model are 
supplied with three self-tapping screws and a drilling 

template for easy mounting. 


Here are some more of the features that prove this is 
the power transformer line to fill your need one 
that’s competitively priced all the way, quality made 
through and through . . . the Deleo line 


Laminated core inserts stamped out of low-lo ilicon 


steel and heat-treated so magnetic properties will not 
change + Primary and secondary coils wound by skilled 
operators using special machines « Hot asphalt compound 
poured into cased models to hold components in post 


tion, transfer heat and protect quality and performance, 


Order the 


facturer tl 





DELCO RADIO 


DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 








arse 


vey 
A GENERAL MOTORS PRODUCT oom A_UNITED MOTORS LING 





DISTRIBUTED BY ELECTRONICS DISTRIBUTORS EVERY WHERE 
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rected, the 
in the bass 
ize the ceramics very nicely at the low 


used 
position which would equal- 


tone control could be 


end and provide a little bass boost, to 
boot 


wr 


rf oe 0 UP to wee vivl TTT] 


Op + +4444 





AA4AM 


TT 





, 


ROMETTE 284 


Vig. 4—Response of the Ronette 284-OV, 


rorrmyy 








LUN J 


Fig. 5—Response of the Ronette 284-P. 


Ronette crystal phono cartridges 

High fidelity is full of surprises and 
contradictions. Take the two sets of 
curves in Figs. 4 and 5. Those in Fig. 4 
how a high peak in the reg 
5 and & ke 
that such peak 
high scratch and noise level 


ion between 
We have grown to believe 
lead to high distortion, 
ren- 
performance 

rhe peaks 
much 
the high end is 


and, 
erally, to unsatisfactory 
from a hi-fi point of view 
in Fig. 5 are both 
gentler but the slope at 
The 


however 


broader and 


greater. curves are by no means 
bad, 
expect 


fidelity. There is a rule 


what we 
uitable for high 
of thumb which 


they are not 
of equipment 


all old-timers in hi-fi know well: “Never 
mind the curves, what does the thing 
sound like.” And when subjected to 
this test both Ronette pickups turn in 
amazing results. 

It takes very critical listening in- 
deed to discern the loss of highs above 
10,000 cycles even on A—-B comparisons 
with wide-range pickups and the excep- 
tional recordings which mate- 
rial in this region. On the average 
high-fidelity recording the loss is all 
but indiscernible. Unlike most piezo- 
electric pickups which seem low on low 
bass even when fully equalized, these 
two deliver an excellent bass, round 
and well defined. 

The model 284-P (see photo) 
to go as far down as any pickup I've 
used; the 284-OV apparently cuts off 
somewhere below 30 cycles to minimize 
rumble, The high ends are remarkably 
clean, sharp and, allowing for a 
sonal predilection for a 
they seem very pleasant to listen to. 


possess 


seems 


per- 
sharp treble, 


One answer to the seeming paradox 
is the very low distortion of the 
tridges. Their own curves 
IM of 1% by European 
equivalent to 4% by American 
ards Actually, my 
though not trustworthy 
objective rating, indicate that the dis- 


car- 
indicate an 
standards— 
stand- 
measurements, 


enough for 


tortion of the cartridges alone is 
siderably than that; I would say 
the IM rise due to the cartridge 
than 2°,. On a comparative basis, the 
distortion figures were about as 
or better than that of 
magnetic cartridges 
Another part of the arswer is pro- 
vided by the very smooth of the 
resonant peaks, similar to those of good 
treble controls \ 
boost is thus provided but 
distortion than 
with 
part 


con- 
less 


is less 


good 
top-quality 


lope 
boost considerable 
with less 
normally accompanies 
networks. Still 
another of the answer is the fact 
that very insensi- 


tive to vertical stimulation, which pro- 


boosts boosting 


these caltridges are 
duces a good deal of scratch noise 


The two cartridges have 
virtues. 


some addi- 
Almost all 
work 


impedance—2 to 5 


tional endearing 


pr zoelectric cartridges need to 


high load 
megohms—-to 
response. Only a few commercial models 
of amplifiers provide such input 
loads. The Ronette 284-OV into 


into a 


provide adequat bass 


high 
works 


SP 


The Ronette model 284-P cartridge. 


the normal 500,000-ohm load of 
ical high-level input 
load 


a typ- 
and in- 
significant 
Fig. 4 
HF-80 


channel, 
creasing the makes no 
difference. 


were run 


The dotted curves in 


through a Regency 


amplifier which has a 500,000-ohm i) 
put load; the solid lines into the 
megohm input of a Heathkit a.c. v.t.v.m 
Here then is an inexpensive cartridge 
which provides adequate equalization 
of American curves without any mod- 
ification of the input load. The output 
averages 0.75 volt and is sufficient on 
peaks to drive almost any modern hi-fi 
amplifier to maximum output. 

The model 284-P is even mort 
traordinary for it provides a constan 
velocity response, like a magnetic cat 
tridge, when loaded with only 120,000 
ohms. The output is about 150 mv on 
LP records. It can replace a magnetic 
cartridge if the preamp provides a load 
of around 100,000 to 120,000 ohms and 
will be equalized nicely by the magneti 
equalization networks as indicated 
the curves in Fig. 5, obtained thr 
a copy of the Golden Ear preamp 
cartridge tracks nicely with pre 
as low as 3 grams in arms with 
friction bearings. 

Both cartridges are turnover com) 
nations of two separate needles, nicely 
compact. The turnover 
a middle or neutral position in which 
both needles are protected. Needles ar« 
easily changed by loosening and tighte: 
ing one 30th , 
available with brackets to fit all Amer 
ican arms. The 284-P is also a 
with an excellent plastic and tul 
steel arm and an adjustment fo) 
pressure. 


lever permit 


screw, cartridge 


Electro-Voice Slimair 636 microphone 
When tape recorders had a restricted 
frequency range, the microphone ed 
was not a limiting factor ar 
of the inexpensive ham or PA 
mikes was good enough. Today 
ever, many recorders, even inexper 
ones, are reasonably flat to 12,00( 
15,000 cycles; and many 
one of excellent 
throwing away an octave o1 
hard-bought fidelity by using 
phone of inferior 
Electro-Voice to submit for 
high-fidelity mike in their line w! 
their opinion provided the best 
ance for the least money 
suited for the amateur audiophile 
sent me the Slimair Dyna 
photo) which sells for about $40. H 
used it several months with 
recorders, I agree that it fill 
Fig. 6 gives the manufacturer’ 
of the frequency response. The 
response is as good or bette 
of most high-fidelity speake 
To improve upon it significant 
would have to be prepared 
$100 or so more, and this woul 
ful only if the speaker sy 
also better at the extreme Re 
made on the Ampex 600, which 
flat from 20 to 15,000 
tinguishable from the live so 
by the most critical listening and 
to be just about as good as m«: 
mercial high-fidelity recording 
a recording of a fair pipe orgar 


(Continued on page ®4) 
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M err 


COIL AND TRANSFORMER 
CORPORATION 
4427 N. Clark Street, Chicago, Iii. 





ye 
ower transformers 
P-3059 this and 57 others. 


Pertica: output transformers 


A-3035 with 6 companion ty pes 


<7 Ine voltage regulators 
P-3138 and P-3139 





Superior'’s new 
cao SUPER METER 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 


CAPACITY REACTANCE INDUCTANCE AND DECIBEL 
MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/! ,500/7,500 Volts Built-in ISOLATION TRANSFORMER 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts meter through misuse. 

D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to |.5/15 Amperes 


RESISTANCE: 0 to |,000/100,000 Ohms 0 to 10 Megohms The Model 
670-A comes 


CAPACITY: 00! to | Mfd. | to 50 Mfd. (Good-Bad housed in a 
scale for checking quality of electrolytic condensers) rugged crackle- 
finished steel 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 cabinet com 
Megohms plete with test 
leads and oper 


INDUCTANCE: .|/5 to 7 Henries 7 to 7,000 Henries ating instruc- NET 


tions 





DECIBELS: —é6 to +18, +i4 to +38, +U to +58 


Superior’s New 
me E METER 
TV-50 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio - F.M. Radio - Amplifiers - Black and White TV - Color TV 


7 Signal Generators in One! 


m R. F. Signal Generator for A.M. Bar Generator 

 R. F. Signal Generator for F.M. Cross Hatch Generator 

i Audio Frequency Generator Color Dot Pattern Generator 
i Marker Generator 


R. F. SIGNAL GENERATOR VARIABLE AUDIO FREQUEN BAR GENERATOR 
The Model TV-50 Genometer pro CY GENERATOR: In addition to rV -50 projects an a 
viiies complete coverage f A. 
and FM. allanment. Gene ’ - d 
Radio Frequencies from 100 Kilo Model TV-50 Genometer pro Pattern will con 
eveles to 60 Megacycles on funda s variable 300 ¢ le to 20,000 horizontal bar 
mentale and from 60 Megacycles peaked wave audio signa u) bars 

to 180 Megaeyeles on powerful 

hari 


CROSS HATCH GENERA DOT PATTERN GENERATOR (FOR MARKER GENERATOR THE MODEL TV -50 
TOR: The Model TV -50 G COLOR TV) Although you will be able to TV~-50 Includes all the mo enter comes absolutely com 
Hannete | project a cf f iy regula tancdard ¢ ) y needed marke ut “ ow j ' 
tech pattern on any TV ple ! in 0 V © oO ‘ ne marker are rr . K plete with shielded 
ure tube, The pattem w a oi sa “must” ot Patte 62.5 Ke., 456 leads and operating 
nelett of non-shifting ho here The “y atte rojected o h 1400 Ke ow ‘ 2 t instructions 
onal and vertical lines in ' ecelye we by ' ite 2h 578 s 5 ‘ Mc Only 


4d 400 evele sine-wave audio non any TV ! 


ace to provide a stable color burst NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 


Try any of the above inslru- | MOSS ELECTRONIC DISTRIBUTING CO., INC. 
scene Age Geys oeror® | Dept. D-141, 3849 Tenth Ave., New York 34, N.Y. 


you buy. If completely sat 
te d then send down pay Please send me the units checked. I agree to p 


; d bal payment within 10 days and to pay the mont 
mony ef pay etence af as shown. It is understood there will be no 


indicated on coupon. No terest or any other charges, provided I send 
Interest or Finance symentse when due. It is further understoos 
Charges Added! |f not | fail to make payment when due, the full u 


hall become immediately due and payable 








completely satisfied return 
unit to us, no explanation 
necessary 
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Superior's 
‘~. WTUBE TESTER 
Model TV-11 


SPECIFICATIONS 
® Tests all tubes, including 4, 5, 6, 7, Ox Thus 
tal, Lockin, Peanut, Bantam, Hearing by 
Aid, Thyratron Miniatures, Sub-minia 
tures, Novals, Sub-minars, Proximity fuse 

types, etc. 


Uses the new self-cleaning Lever Action 
Switches for individual element testing 
Because a// elements are numbered ax 
cording to pin-number in the RMA base 
numbering system, the user can instantly tor plugging 
identify which element is under test amplitier w 
Tubes having tapped filaments and tubes ’ . : 
with filaments terminating in more than 

one pin are truly tested with the Model 


TV-11 as any of the pins may be placed 

in the neutral position when necessary i tos 0 
os.13 ¥ t 

The Model TV-!! does not use any com ‘ es rOunee 

bination type sockets. Instead individual y ‘ es 


® NOISE TEST: PI 


sockets are used for each type of tube NET 


‘ 


EXTRA SERVICE—The Model TV-!! may be used ated in this model w 
extremely sensitive Condenser Leakage when the frequency is one 
A relaxation type oscillator incorpor 


Superior’s new Model TV-40 


¢.R.T. TUBE TESTER 


A complete picture tube Tests all magnetically de- 
tester for little more than + flected tubes ... in the 
the price of a "make- set... out of the set... 
shift" adapter!! in the carton!! 


The Model TV-40 is absolutely complete! Self patent ohieeen 


contained, including built-in power supply, it 

tests picture tubes in the only practical way @ Tests a// mac jne ’ i picture tubes from 

to efficiently test such tubes; that is, by the ] L te 90 incl 

use of a separate instrument which is desi qned nen So ov men 

exclusively to test the ever increasing number @ Yeste fer 
¢ ° 


of picture tubes! quality ) estat hed emission 


method. All read ngs or i-Bad scale 


EASY TO USE: iis Hieuls tas: Seance he schemas 


Simply insert line cord into any 5 megohms 
110 volt A.C. outlet, then 

, Te for open elemer 
attach tester socket to tube @ Tests f 


base (ion trap need not be on Model TY-40 CRT 
tube). Throw switch up for Tester comes abs 
quality test ... read direct or 0 eg “— 
Good-Bad scale. Throw switch rnered. molded bakelite 
down for all leakage tests ase Only 85 
ee mI ° ad bd 


Try any of the above instru- | moss ELECTRONIC DISTRIBUTING CO.. INC. 


ments for 10 days before 
you buy. If completely sat- | Dept. D-141, 3849 Tenth Ave., New York 34, N.Y. 


isfied then send down pay- ease send me the units checked. I agree to p 
ment and pay balance as |’ "en! Won! of road tan unt om tes 
indicated on coupon. No ! terest o y other charees, sreviied f cond. 
interest or Finance yments when due. It is further understoos 
Charges Added! Hf not | iyi! become lmmudiatcly due nd pagath 
completely satisfied return , = pays 

unit to us, no explanation 

necessary 
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commercia 


hort tne 


good a organ 


about a 


recording In frequency 


to be as ¢ nd 3 is really 


hort of 


responm een 


application 


fidelits 


usable for any 


master tapes for high y record 
ings 
Especially 


mike gives 


notable was the improve 


ment the to recordings made 


Tapes made 


with inexpensive recorder 
with it on the Pentron at 


E-V 
were almost as good as those made on 
the Ampex. The differences were prin 
cipally greater flutter and wow and an 


Fig. 6 636 microphone response. 





“ALE ~ 508 PER DIVISION 


Fig. 7—Slimair pickup sensitivity. 


ratio, all due 
mean to say 


Pentron 


inferior signal-to-noise 
to the recorder. I don’t 
that this will 
9T3M as good as an Ampex, but it does 
un lot to close the 
Directional characteristic 


mike make a 


gap between them 
sand pickup 


ensitivity (Fig ‘) are well adapted 


The Electro-Voice 
Slimair microphone. 


When the 


ponse 18 


to amateur and semipro use 
mike is used vertically, the re 
omnidirectional; used horizontally there 
is some control of directivity but it 1 
Thi 
when used in 


prod ice 


never pronounced might result 
in feedback troubles 
work, but for 
very realistic 
the directional 
that of human ears 
listener is facing the source of the 
sound, and one hears not only the direct 
component but also all the reflected 
components and surrounding noises, 
just as one’s ears do, This effect is all 
the more because of the 
high pickup sensitivity 

As far as I tell, the 636 
pick up, at just about the natural 
level” and signal-to-noise ratio 
sound audible to a very 
a given spot, no matter how far away. 


recording it 
7 his i because 


is about the 


sound, 
sensitivity 


ame as when the 


spectacular 


will 
“ear 


any 


can 


acute ear in 


New records... 

KAY - BALANCHINE: 
phony 
THOMSON 
Station 
Leon Barzin and 

Ballet Orchestra 


Western Sym- 


- CHRISTENSEN: Filling 


New York City 


Vox PL-9050 
demonstration 


The Weatern 
or showoff 


Symphony i a 
recording which not only ha bril- 
drum ba he tri 


oyable t 


liant 
angles, 


highs and low 
ete., but 


everyone A 


whose music is en) 


practically ballet rather than 


ymphony it} based of wh popular hi 
tunes as Red River Valley ye Whiskey 
Golde: 


not only recognizable I are bril 


} 
Them 
lippers and many oth The tunes are 
iantiy ar- 
minimum of modernize 


ranged with a 


They are inderlaid with s fine t 
enthusia 


rhythm and played with 
are more awesome rece ! 
boost nae the ound hould 
nough t atiafy 

frame of mind 
hould 
high-fidelity systen 


the top of top-draw 


predispose 


The reverse ide 
good demonstrati 
tionally moder 
modified and le 
ophisticated It 
average man. But there 
drun a ni 


ba horn 


BIZET: 
GOLNOD: 
Colschu 


Carmen Suite 


Ballet Music from Faust 

and St. I is Orchestra 
Capitol P-8288 

Another ‘ ‘ dir I ‘ of 

brilliant highs 

of presence and 

pleasing to most 

well defined and 

ophistication and 

enjoy the orche 

Bizet 


oughly 
tion which in the 
a model of opulently 
I int 
pleased 


for howoff and 


don't see how 
with thie and the 


demonst 


OFFENBACH: Suites 
and Helen of Troy 

Antal Dorati 

Orchestra conducted 


Bluebeard 


from 


Arran ent by 
Ballet Theatre 
by Joseph Levine 

P-8277 


dern 


Capitol 

Capitol ree d " ef me 
based or t f fenbact 
fe must 


characteristic Offenba 


throughout this pleasant music, much 
will be novel even to experienced n 
for these works are 


dozen year old and the music 


particular 
rider ome from seldom-play 
Offenbach It i very easy t 

young ‘ur The drums are good 
and other tinkler’s’ 


line of these two ballets i very 


nicely. pre 
easily followed in the music. Al 
th recording will be welcomed 


the wood sound but 


quality of the 
the music itself 


ANTHEIL: Capital of the World 

BANFIELD: The Combat 
Joseph Levine Ballet 
Orchestra 


and Theatre 


Capitol P-8278 


month for ballet mu 
particular record is an 
piece. The Anthei! ballet, based on He 
well-known short 
rV about two 
but it is set in 


This is a 
excellent d 


story was firet 1 
years ago. This is mo 
there 


mellows the 


Spain and 
which 


modern’ a 


about Spain 
composer a 
take even at first 
Though ¢ 
joined the competition for the 
plenty of good | 


is easy to 


4 with rehearing 


basses there . 


well a a plentitude of castanet 


and other high-high 


this make thi rec 


himmer. Ir 
ording especia 
has a passa f flamenca dar 
hand 


and thigh 


apping heel clicking 
lapping Thi i 
harply and cleanly as the Cook 
but provides an excellent mea 
response and hould impress tt 
it naturalne 


The reverse de, The 


brasse and 


Combat 
expect give the 
workout ir vot but also |} 


romantic musk for. contrast 


of everything on the two 


ood too 


BACH: Brandenburg Concertos (com 
plete) With ancient instruments. 
Special ensemble conducted by 
Jascha Horenstein 


Vox DL-122 


an acquired 


(two 12-inch dises) 


quired it he 
fascinating Ihe 
Brahm and Beethoven 
hen heard too much 
nate it is heard too muct 
ony of Bach 
time it i heard The 
tach at his best 
I feel sure 


nasterpiece f all time 


more 
and nm 
seems to reveal ne 
Brandent 
are not onl 


to be included 


to thank the powers 
vailability of high-fideli 
hear 
tone 
osity 
definiti 
Bach «a 
nograph 
We have 


’ wal 

that this 

Bach 
in the 


time 


hand 


re 
The 

worthy 

tra seer 


superb, 


RADIO-ELECTR 





hew 


exclusive 


Dura-ramic 


The most revolutionary idea in auto aerials is engineered for: 





® No corrosion ® Color styling 
®@ Indestructibility ®@ Top performance 


6 COLORS 


to compliment any car color 


FIBERGLAS Ward Dura-ramic acrials are made of 


the same miracle material that has revolutionized fishing 
rods and is being widely used in the new experimental 
automobile bodies. Made from millions of fibers of glass, 
woven together and impregnated with resin under terrific 
pressures, the FIBERGLAS completely protects the 
imbedded electronic wires from all bad effects of weather 
The FIBERGLAS is also the medium for the six com- 
plimentary colors in which Dura-ramic aerials are available. 
The FIBERGLAS is actually impregnated with the color— 


color cannot fade, cannot rust, cannot wear off. Dura-ramic 





FIBERGLAS aerials will bend almost double without damage. 


FIELD TESTED Thoroughly tested under the most 


rugged field conditions, Ward Dura-ramic aerials have 

















been proved electronically satisfactory by famous electronic 
testing organizations. The aerial length has been proven 
long enough to give good reception without static 


short enough to clear all garage doors. 


SELF SELLING PACKAGING Dura-ramic aerials 
are available in handsome display cartons which tell 
the whole Dura-ramic story and show an assortment of 
the six complimentary Dura-ramic colors. The package is 
a salesman you add to your staff. Dura-ramic aerials 
are also offered in the attractive individual package shown 


below. Ward Dura-ramiec aerials are the most sales 


BURTON BROWNE ADVE 


stimulating revolution in the auto-radio accessory field 





today. Cash in on the great trend to multi-colored 
autos. Sell the superior Ward Dura-ramic aerial to 











compliment any color car. 
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AUDIO—HIGH FIDELITY 


The VILLCHUR SPEAKER SYSTEM 


By J. M. KRECH 


“Infinite” baffle of small size pro- 


vides extended lou -frequen y response 


© idea is more firmly entrenched 

in the high-fidelity field than 

that a speaker system of very 

large size is necessary to obtain 
adequate and clean bass reproduction to 
30 cycles or lower. Typical is Edgar 
Villehur’s comment in his Handbook of 
Sound Reproduction; “Unless the cubic 
capacity of the enclosure is great 
enough the low-frequency rolloff 
point is raised and bass response suf 
fers.” One of the greatest 
vided by the 1954 Audio Fair, therefore, 
Acoustic Re 
only 25 
high and 11 
dimensions, re 
even 
the organ, cleanly 


shoc ks pro 


was the speaker system of 
search, Ine., which, 
long, 14 
inches deep in outaide 
produced the full 

the pedal tones of 
and spectacularly. On occasion, it even 
shook the concrete re-enfor« ed floors of 
the Hotel New Yorker as 


40 times as large 


though 
inches inche 


range of bass, 


thoroughly as 

And equally 
urprising that the 
ystem was the brain-child of the same 


yatems 


was the discovery 


Above, equipment setup for 


making response 


Edgar Villchur’ previously quoted. 

The curve (see diagram) is the open- 
field response of the bass end of the 
system. (Mid- and high frequencies are 
handled by a separate speaker and are 
disregarded for the moment.) The re- 
sponse was taken with the speaker flush 
with the ground (see photo). The no- 
table features of this curve are the 


20% 

INPUT | WATT - FREE FIELD 
Open field 
very unusual 
of the curve 


response of the bass end. 


smoothness and flatness 
above 40 cycles and the 
fact that down only 6 db 
at 32 cycles. These are curves of which 
the largest and most elaborate systems 
could be proud 

Although the performance can be 
called unprecedented, the design itself 


response 18 


test, 


Right, experimental enclosure shows Fiberglas packing. 


86 


is revolutionary in only one 
For the rest it involves merely a log 
ical exploitation and synthesis of well 
known acoustic principles. 
two problems in obtaining an ade« 
bass response: producing it 
transducer; coupling the transd 

the air efficiently, particularly avoidi 
the loss produced by 
out-of-phase front and rear wave 

Speaker systems can be 
broadly into three categories 

1. The horn type, in which th 
tions of the 
coupled to the air through a 
progressively increasing diamete 
greatly increases the effective ra 
area, and efficiency at low frequ 
However, the rate of fla 
be slow and the mouth area la 
this calls for a very larg 
When compromises are mad 
production suffers in two way 
extreme because a horn 
severe attenuation slope below 
proportional to the rate of flar« 
ness of the upper bass caused b 
tions from the mouth wher 
ameter is not equal to at least o 
and preferably two-thirds of tl 
length. 

2. The resonant type, in wh 
tions of the cone are aided by a 
ing air column or cavity provided | 
enclosure, usually tuned to 
onance with the speaker. Thi 
capable of excellent reproductior 
properly tuned and damped. But a 
ments are very critical and, 


respect. 


There are 


cancellatior 


cone or diaph ragn 


tube 


soars. 


lows 
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Black and White TV « Color TV « Transistor Radios « AM Radios 


WHAT'S YOUR SERVICE PROBLEM? 


FM Radios « Amplifiers and Tuners « Auto Radios « Record Changers 


PHOTOFACT HELPS YOU SOLVE IT 


FASTER, EASIER, BETTER, MORE PROFITABLY! 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


THE WORLD’S FINEST 
SERVICE DATA 


PHOTOPACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician 


Thousands of Service Technicians use 
PHOTOPRACT daily for time-saving, profit 
boosting service operations. If you've 
never used PHOTOFACT, you've never re 
alized your full earning power—you've 
never given such complete customer 
satisfaction. So get the proof for your 
self. Try PHOTOFACT—use it on any job 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete PHOTOPACT Library. 





ONLY 525 DOWN 


Puts a Photofact Service Data Li- 
brary in Your Shop. Ask Your Photo- 
fact Distributor—He Has the Full 
Easy-Pay Details. 











PHOTOFACT CUMULATIVE 
INDEX 


Send for it! Your guide to 
virtually any model ever 
to come into your shop; 
helps you locate the proper 
PHOTOFACT Folder you 
need to solve any service 
problem on any model. 
Once you have the make 
and chassis number, it 
takes just 60 seconds to find the applicable 
PHOTOFACT Foider. Send coupon now for 
your FREE copy of the valuable Cumvule- 
tive Index to all PHOTOFACT Folders. 
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FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
layout is used for each schematic. 

3. Diagrams are clear, large, 

easy to read, easy to handle. 

4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope 

5. Voltages appear on the schematics for 
speedy voltage analysis. 

6. Transformer lead color-coding is indicated 
on the schematic. 


7. Transformer winding resistances appear on 
the schematic. 


8. Schematics are keyed to photos and parts 
lists. 

FULL PHOTOGRAPHIC COVERAGE 

9. Exclusive photo coverage of all chassis views 
is provided for each receiver 


10. Ail parts are numbered and keyed to the 
schematic and parts lists. 


11. Photo coverage provides quicker parts iden 
tifications and location. 
ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment dato is stand 
ard and uniformly presented in all Folders 
13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number— adjust 
ments are keyed to schematic and photos 


Howard W. Sams & Co., Inc., Dept. 2-G-5 
2205 E. 46th St., Indianapolis 5, Ind. 


CT Send FREE Photofact Cumulative Index 


State 


City 


Boo ae 


TUBE PLACEMENT CHARTS 
14, Top and bottom views 


is positioned as chas 


re shown. Top view 
i be viewed from 
back of cabinet 

15. Blank pin or k 
shown on placement chart 


16 


service reference 


TUBE FAILURE CHECK CHARTS 


symptoms and indi- 


» key on each tube is 


Tube charts include se location for quick 


17 


cates tubes 


Shows common trouble 


generally responsible for such 
troubles 
18. Series filament string es 


sented for 


COMPLETE PARTS LISTS 


omplete and de ed parts list 


hematically pre- 


refere 


quick 


19. A « 


for each re 


20 


gether wit 


21 


mat 


is given 
eiver 
sted, to 


Proper replacement ts are 


install where required 
All parts 
s for quick 
FIELD SERVICE NOTES 
22. Eo les mo-vevinn 
servic f p cu e e 
23. Valu ats ore given for « 


pertir 


24 


are keyed to the photos and sche- 


retere 


tips for 


ck access to 


lips , , 
TROUBLE-SHOOTING 


cludes advice f zing 


nd cleaning. 


AIDS 


commonly re- 


25. \ 


curring troubles 


26. Gives 


unusual circuits en 
27. \ 
chassis 
OUTSTANDING GENERAL FEATURES 
28. Each and every PH FACT 


gardless of receive facturer, is 


f any new or 
ceiver 
hints ; j ef 


ludes r each specific 


Folder, re 
presented 
in o standard, unif 

29. PHOTOFACT ent service 


have to wa 


you don't 
fa yeor ' for the dota you 
PHOTOFPACT kee; fup w 
production 
30. PHOTOFPACT give 
on TV, Radio, Amplifi« lune Phonos 


31 


burea 


need th receiver 


nplete coverage 
, Changers 
PHOTOFACT maint quiry 


) for the benefit of it f ers 


service 


HELPS YOU EARN MORE DAILY 
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AUDIO—HIGH FIDELITY 


Above left, internal view of the 


based on 


of the 


onance, the 


range i 


reproductior certain it 


struments is likely to be unnatural if 


the resonance is not properly controlled, 


}. The direct radiator type, where the 


cone is unaided except by a 


bac k 


cancel 


peake ! 
baffle 
wave 


which separates front and 


minimizes or eliminate 
lation when out-of-phase front and back 
Examples are the infinite 
very 
unvented 


waves meet 
baffle wall or 
large totally 
cabinets. 


stairwell type ane 


enclosed and 


baffle has no 
with 


Because an ideal infinite 
acoustic resonances it is capable 
suitable peakers, of producing ex 


tremely natural reproduction But 


from the necessity of separating 
back waves) an_ infinite 
baffle, as used hitherto, had to 
another condition: the volume of air 
into which the back of the 
to provide neg 
back of the 


(aside 
front and 
meet 


cone works 
must be large enough 
ligible stiffness to the 
This condition is easily met ir 
closet and type 
but in a closed cabinet it calls for an 
enclosure of at least 10 cubic feet 

In his Boffle, H. A. Hartley 
very cleverly the problem of 
the infinite baffle more 
increasing the stiffness of 
air. He achieved it first by 
the rear of a small cabinet with several 
layers stretched burlap and 
felt. This is sufficiently flexible to ab 
sorb the compression of the air and 
thus relieve the speaker 
load the compression would provide if 
the cabinet with a 
back. He then absorbed the rear 
with seven partitions of felt, forming a 
sort of acoustic filter network. In this 
way he produced a finite infinite baffle 
less than 5 cubic feet in overall volume, 
with performance which 
that of a real infinite baffle 

However, another problem arises with 
infinite baffles. Since there are no res- 
onances to help the speakers or to ex 
tend speaker range, the speakers them- 
selves must be capable of covering the 
range smoothly and with rea- 
sonable efficiency. In other words, in 
an infinite baffle the speaker must do all 
the work all by itself. It is no easy 
problem to design speakers capable of 
developing an adequate bass all by 
themselves, and Hartley's Boffle pro- 
duces its excellent results largely be- 


cone, 
wall, 


stairwell installation 


solved 
making 
finite without 
the enclosed 


closing off 


of loosely 


cone of the 


were closed solid 


wave 


approached 


desired 


loud- 


in the low end and 


cause he has developed special 
very flat 
capable of producing a 30-cycle or lower 


bass without help 


speaker 
from cabinet re 
onance 

Mr. Villchur takes 
providing an infinite 
finite enclosure. One 
the speaker in a small box chock-full of 
material capable of 
absorbing all the high 
and of damping the 
standing waves. This is not as 
Unfortunately 
conventional 


a parallel road in 
baffle in a very 
ate p is to ene lose 
sound-absorbing 
frequencies in 
the rear wave 
simple 
a solution as it sounds 

it will not work with 
speakers for a very simple reason: if we 
filled the box completely full of sound- 
absorbing material and eliminated thte 
air completely, the solid sound-absorb- 
ing material would present an impo 

sible load on the back of the cone. On 
the other hand, if we 
that air will be 
less air we 
the stiffness presented to the cone 


leave some air, 
And the 
leave, the more impossible 
Here 
we have a paradox and a seemingly in- 
soluble problem, 


compressed, 


Speaker elasticity 

It is here that Mr. Villchur 
up with a different approach which not 
only solves the paradox but also greatly 


comes 


simplifies the task of producing a good 
low-frequency speaker. One difficulty in 
designing an_ efficient low-frequency 
speaker is this: the speaker must have 
enough elastic stiffness to stay within 
control of the magnetic field which 
actuates it. When, for example, it is 
pushed out by the positive cycle of the 
signal, it must not be allowed to travel 
so far that it leaves the uniform portion 
of the magnetic field before it is pulled 
back by the negative cycle. If, for 
instance, the suspension of and 
voice coil had no resistance whatever, 
the cone could travel until—as it were 

it reached the end of its rope when 
it would suddenly be snapped to a stop. 

The speaker must enough 
elasticity to provide “restoring force.” 
That is, it must have a built-in spring 
capable of returning the cone to the 
starting point or neutral position of its 
cycle. By analogy, it must to some de- 
gree be like a toy paddle with a rubber 
ball on a rubber band. When the ball is 
hit by the paddle, it moves out, but the 
elasticity of the rubber band returns 
the ball to the paddle for the next cycle. 


cone 


possess 


AR-1, showing separate high-frequency enclosure. Right, external view of the AR-1. 


T heoretically, a spe ake1 
stiffne 


nonresonant and 


elastic would be ce 

would cor! 
to the 
produced by the 


still have t 
to center the « 


movement merely change 
magnetic field 
However, it would 
restoring force 
this 


provided by some means other thar 


restoring force would hav 
suspension of cone and voice coil. Ha 
ley and others come close to d 

and produce speakers with 

little elasticity in the 

and highly unusual voice-coil ar 


cones, 


designs. 

Since the difficulty of achiev 
storing force without an elastic 
sion is so great, most speake1 
signed to provide restoring fo 
suspension of cone and voice 
acts as a 
which the motor works. But ther« 
great disadvantage in using suc! 
chanical spring: 
when stretched and the 
cone is not linearly 
force which actuates it. 
effect is that high 
cone produce a disproportionall 
distortion. 

The design of a good low 
speaker is therefore a very 
calling for suspensions with 
spring to provide restoring fore 
for a spring whose nonlinearity 
required dynamic range 
This is an extremely difficult c« 
tion to achieve and the difficul 
counts for the very wide variety 
signs to be found in fine wide 
speakers. 

Villchur’s speaker system ex; 
the faults of both the infinite baffl 
the nonelastic speaker to produ 
synthesis of considerable virtue and at 
tainable with relatively simple mean 
We have seen that as we decrease th 
cubic volume of air in a box either by 
making the box small or by stuffing it 
with sound-absorbing material in an at 
tempt to produce a finite infinite baffle 
we increase the stiffness of the remai: 
ing air in the box. Why not then use th 
stiffness to provide the elasticity or re 
storing force for a speaker which itself 
has little or no restoring force? Why 
not proportion the volume of air in the 
enclosure so that the stiffness it pro 
vides is exactly what is needed to pro 
vide elasticity for the cone? And that is 


suspension spring 


it becomes 1 
motior 
proportion: 
The 


excursion 


I te 
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AUDIO—HIGH FIDELITY AMONG IMPORTANT 


precisely what Mr. Villchur does | ACTIVITIES AT HUGHES 


ao 

The Villchur speaker uses a suspen A PROGRAM IMveLWNe 
ion so loose that it is unusable in any 
conventional enclosure. The resonant COMPREHENSIVE 
point is below 15 cycles However, in his 
enclosure, the stiffness of the air TESTING AND EVAt 
arefully proportioned by the use of IN CONNECTION 

ist the right volume to provide the 
restoring force or elasticity the speake1 HUGHES-DEVELOPED 
itself lacks 

Specifically, the speaker is designed RADAR FIRE CONTRO! 
to work best at a final resonance of AND NAVIGATION SYSTEMS 
about 43 or 45 cycles. The Fiberglas 
filled baffle provides this resonance. At FOR LATEST TYPE 
first one might think that the stiffness 
of the trapped air would work in only MILITARY ALL-WEATHER 
one direction Actually, it works both INTERCEPTORS 
ways for all springs work both ways 
There is a great advantage in using this 
acoustic spring. The elastic properties 
of air are linear whereas the elasticity 
of a mechanical suspension ‘is _ not 
Therefore distortion is greatly reduced 
Mr. Villchur says the reduction of dis 
tortion over an equivalent infinite baffle 
with a conventicnal speaker amounts to 
a factor of about four. 

Furthermore, the restoring force of 
the acoustic spring is applied uniformly 
to the entire cone, instead of merely the 
edges. This improves the smoothness 
of the frequency response and mini 
mizes cone breakup caused by the sus 
pension. The system as a whole is 
resonant at about 44 cycles but the 
response continues to 30 cycles or lower 

The specific curve of the commercial 
model does not constitute the limit of 
performance for the system. The idea 
permits considerable leeway in estab 
lishing overall response. In this specific 
model the system was deliberately pro 
portioned to deliver this performanes 
vhich in Mr. Villehur’s view more thar 
idequately meet the neer of high 

elity today 

As all things, there is a price te 
pay. iS CE . It is lower efficienc, 
However, with the excellent amplifier 
available today the increased power can 
be supplied easily. And a few add 
watts of amplifier output 
nany a yood trade for ¢ 


formance in a small package 


Some of the principles inv f ave 
been applied pre‘ ly, though perhé aS 


not with a f 
vas being ) ly 
horns in which the he ads o1 e 
oreo “| Engineers 
speakers for this usage ha 
nonelast j I ind 
btain part ot 
om the stiffnes 
Mr. Villchur 
workers beside 
» explored similar 
not produced 
t The \ 
at least a 


i to perfect sound 


package It is certainly 


example of how the most « renched 
reconceptior in the electron ar u 


audio fields can be di pose d of in one 


swoop, and how vices can be 





into virtue 
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| AUDIO—HIGH FIDELITY 
A TOWER OF | HIGH-FIDELITY DICTIONARY 


WWE (CONCLI ION) 70-volt line 
4 VU A line connected to the 70-volt 
GTi of 


Abbreviation of volume unit Se the ourpus transforme! = 

plifier. The position of this tap i 

that it will provide 70 volts when 

iad amplifier is delivering its rated pov 
@ Free-standing to 50 feet high to sides of the grooves in a dis output. This system  simplifie 

\ recording 


@ Safe in gales up to 80 m.p.h. without 
ugly, hazardous guy wires Walls 


mathematics of impedance matching 
since, with 70 volts taken as a stand 
ard, loudspeakers and matching trar 
A loudspeaker designed for low fre formers may be labeled in watts as we 

quencies and used in conjunction with as ohms. Loudspeaker impedances ar¢ 
one or more other speakers designed non-uniform; the lower wattage one 
pl @ Sturdy, safe on roof or ground for other portions of the audio spec having highest impedance. With thi 
ah trum constant-voltage system, impedance 


| @ Electro-plated with durable zinc for w matching reduces to the rule: C 
ow 


\ @ No rusting, ripping or weakened holes Woofer 


1¥|| @ Big, safe, steel gird-around ties 


| \ @ Easy installation and dismantling 


any number of loudsyeakers to the 
Cyclic variations of recorded or re volt line as long as their wattag: 


y a produced frequencies due to non-uni up to the rated power output 
U Kue h ne form motion of the turntable amplifier. 
a TAPE-RECORDING GLOSSARY 
x , : 

NY The subject of tape recording has be the opposite direction. Sometime 

TELEVISION TOWE RS come very popular in recent years and, a half-track recorder. 

: like high fidelity, it has produced a jar 

pil gon all its own. Because of the some 


what parallel growth and relationship 5 fat F 
| . » f . , ‘ ‘ > rae > y ade 
1 of hi- fi and tape recording, many tech ace & 6 eye ees me 


high lustre, permanent finish 


Dupe 
Sometimes called a dub or dub 


nical terms are common to both. The cording = machine what anot 
machine is playing. Tape recording 
easy to duplicate by re-recording 
there is a minimum loss in quality f 
the original to the copy. 


associated with the field of tape record- 
ing, prepared by the Minnesota Mining 
and Manufacturing Co., makers of 
Scotch brand tape. Dynamic range 


ipl following is a list of terms specifically 


4p 
J 


PATENT PENDING 


Acetate Film The ratio between the sof 
ip The super-smooth, transparent plastic loudest sounds a tape recorde! 
4 \ film which forms the tough backing for device can reproduce without 
p approximately 90°, of magnetic record- able distortion. Usually meas 


c ing tape made in the world today Editing 
UO 
4, 


| determines whether A or B wind tape poses since it can be easily 
is required. spliced. 


° B wind Gap 
Encliive / WER Tape wound with oxide out. It is sel The tiny distance between th 


LOA D - B E A RIN G JOINTS dom used today. Wind can be changed of the recording head, measured in n 
from A to B by putting a half twist in’ The head gap of | » re i 
’ oar ) ; - é gap 0 1ome reco! é 
No dangerous rust. Arrow ''X"’ shows the tape and rewinding on the recorder. range from 1 mil (.001 inch) 
open-joint section. Moisture cannot Bias % mil. The smaller the gap 
getin tubing to Cause interior rust. A high-frequency alternating current er the frequency range of the 
were fed into the recording circuit to e . corder can be. 
No hazardous holes, Arrow “Y oe Bice Samay valine © elim 
shows lateral load bearers lifetime Bulk . ; : 
: ulk eraser The y-shaped elect ag 
welded to side of each section leg es a aa The ring-shaped electromagr 
: = %" fille ve d /-volt a.c, device used to erase an which the tape is drawn ar 
with twin 1% f ets. Sections entire reel of magnetic tape at once magnetizes the iron-oxide-coat 
are bolted vertically. Bear 100% without running it through a recorder. in a series of patterns. Most 
of load! No load on joints. A strong magnetic field neutralizes the corders use a combination record 
rnetic “rms the tape ack a ‘ ala ‘ eY 
No horizontal bolts to tear through. | "“*™ tic patterns on the tape. back head and also an 


Nothing stronger or safer. Capstan ' 
Only Kuchne has it' The spindle or shaft often the mo- & monitor head for listening 

y ——o tor shaft itself which rotates against corded sound a split second 
the tape, pulling it along at a constant has been put on the tape 


KUEHNE MFG. co. speed on recording and playback Index counter 


TV TOWER DIVISION Dual-track recorder An odometer type count 


MATTOON, ILLINOIS Usually a tape recorder with a re makes it possible to note the 
cording head that covers half of the any particular selection of 


MK Say Kee We” tape width, making it possible to record thereby making it easier to 


one track on the tape then turn the late model tape recorde! feat 
For catalog sheets, see your ‘Kee | reels over and record a second track in in index counters 





“* A wind (rhymes with kind) Selecting certain sections of 
Magnetic tape wound on the reel with recording or of a number of differ 
ow I the dull, oxide-coated side of the tape tape recordings, then splic ing them to 

toward the inside. This wind is almost gether in the desired sequence. Magneti 
universally used today. Recorder design tape is unsurpassed for editing pu 


inate distortion. Head 


Some professional machine 


Nee Man or write direct 
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The ONLY Way You Can Get 


an KP (‘apacitor is to Specify 


MALLORY | 


Because Only Mallory Makes 
KP Capacitors 


They were introduced by Mallory. For over 15 
years they have set the standard of quality and 
performance in the industry. And they are avail- 
able only from Mallory. 


Imitations are available. of course. but they aren’t 
FP’s...and they wont have thi combination 
of features that are exclusively Matllor 





When you ask for 


@® 85°C. construction 


FP Capacitors eee Ability to handle high ripple curret! 
be sure you get Well suited for voltage doubler cireui 


Mallory, not an Ideal for use with selenium rectifier 


Genuine fabricated plate anode 
imitation. 








Corrosive impurities held to 





7 parts in 10 million 

Long shelf life 

Longe service life 

bast. twist prong mounting 


Standardized ean size 


MALLoRY 


CAPACITORS « CONTROLS + VIBRATORS « SWITCHES « RESISTORS 
RECTIFIERS © POWER SUPPLIES »« CONVERTERS « MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 





AUDIO—HIGH FIDELITY 


wen! TTL Leader and timing tape wet and dry cells to power the 


Special, tough, nonmagneti ape dry cells in conjunction with a 


tape to prevent damage or breaking 


t Single-track recorder 
TESTER KIT Mad cgede datiok ont ann 


; { part of tl A tape recorder which reco: 
oss oO a 0 i“ re : 
White in color, it feature one track on the tape { al 


- track recording head 

marker every 15 inche - : 
covers the ill width of the 
ing tape, therefore it : 

ilthough some machines use a! 
between musical selection , ¢ 

: half-track recording head whict 
roviding a pause OT a given 
J | a single track down the middle 


tape. Output of a full-track 
Level indicator is theoretically double that 


seconds, depending on the 


A device on the tape recordet ! track recording, although act 
cate the level at which the recording mnt y lightly greater becau 
being made, and which serve i oved half-track head de 
warning against upderrecording Splicing tape 
overrecording. It may be a neon | 
- ‘ A specia ire-sensitive 

a “magic eye” or a VU meter 7 
tape used for plicing 
Magnetic tape ape. Its “hard” adhesive wil 
Checks oll fybacks & yokes $34.95 A high-quality plastic or pape ape and consequently will not 
instantly—in or out of set! which has been precision-coated by recording head or cause 
© Detects even | shorted turn! manufacturer with a layer of mag ers of tape on the reel to sticl 
© Exclusive seporate calibration for | tizable, iron-oxide particle The resul Cellophane tape should never 
air & iron-core Aybacks for accurate is a recording media that is subject Tape guides 
testing of all types. virtually no wear, can be erased and 
© Tests continuity of coils, speokers, used and offers the highest fidelity 
switches, etc. reproduction possible today 
* large 44” meter, 3 colored sales. 
* Complete with easy Instructions. 
* Compact, rugged, smartly styled. ; pie : : 
iam. The platform or assembly of a tape 


severing tds 38 Write for FREE Catalog « ¢ -7 sll hich the wcalar = Tape loop 
sonatas ey) sad 42 Wired instruments re t ! n which ie m ! ron A length of magnetic tape 
Prices higher on West tors), the reels, the heads and the con 


ELECTRONIC INSTRUMENT CO., inc trols are mounted. It includes those ends joined together to form ar 
” e 
64 Withors Street, Brooklyn, #. Y. parts of the recorder other than the 
© 54 amplifier, preamplifier, loud 


Grooved pins of nonmagnetic n 
mounted at either side of the 
head assembly to position the 
Motor board tape on the head as it is being 

Also called tape transport mechan or played 


loop. Used either on a standa 
er, special “message-repeate 
units or in conjunction with a 


NOW device, it makes it possible to p 


Oxide a recorded messave repetitively 
COYNE Microscopically small particles of rewinding the tape 


; rse | hinds , 
ric oxide dispersed in a liquid bine lape speed 


TRAINS YOU , . 
IN SPARE TIME and coated on a tape vacking. Red o» Sneed at which tape move 


rding head. Standard tape 
tapes use a dark EeSeR oF a o for home use are 3% and 7% 
ides are magnetically “hard i reer (i.p.s.). F 


ide is most common: ome 


aster speed 


, vo / " he ” : 
once magnetized, they and 3 Slower anand 
tized permanently, unle they ; | , 17 und 15/16 i.p 
magnetized by exposut tre ible impré 


peed make me 
pio-= magnetic field 


from ywnous COY* 


frequency response, while we 
Polyester film means greater tape economy 
recorded at >) ILp.s ther 

al 


in pitel ( 


up-to-the n 
Plastic film backing 
tape used for pecial put 


1 
t 
| 


trength and resistance i i 
peed it alt wel a tone 
change are important . 


fhreading slot 
Pressure pads lot , 
OL In recording near 
\ ( | velt F nted or ri i 
DIO) DD Be pad ares nies plate into which tape 
part time or full arms which hold the may threading up the reel 
time > KR ’ for close contact with the he . 
recorde! 
' f machine 


SEND COUPON FOR FREE BOOK VTR 
Tr A Pressure roller Vides settee & 


Also called capstan idle saeiaiine levision pict 
yroducing ‘vision p 


rubber-tired roller which hold nals on 
netic tape tight awainst the net 
FOUNDED 1899 ‘Bn 
pring pressure to insure 
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT speed and prevent slippage frequen 
$00 6. Paulina Oept.05.HT4 Chicage 12, Hiinets I 1] 
see eee Ke eee eee ewe eee wee | w tape t ually sevel 
i OYNE ELECTRICAL SCHOO! Ra SP 
g Lelevision Home Training Diy A term sometime used to 
500 5S. Paulina St... Chicege t2, I1., Dept. B5-HT4 
1 FREI ) tape that has not been recor: 


a wide 


recorded side | 
v-inch tape at a considerat 
rr , called 9 tape peed than used in home rec: 
track recording a certain rar 
Self-powered recorder quencie Improved quality 
Tape recorder containing it wr operating cost are expecte: 


| power supply, either a combinatio ) to replace movie film for T\ 
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NEW ROTATOR, JF'D 
King RT400, differs fro 
inal model only in control 
Pushbutton and panel-light 





dication added to right of cor 


trol bar. JFD Manufacturing 
Co., Inc., 6101 16th Ave., Brook 
lyn 4, N. Y 


INDOOR TV ANTENNA, All GABLE ROOF MOUNT, Rohn, AUTO ANTENNA, Tenna Na 
Channel Rembrandt, has 9- for secure durable antenna tilus, mounts either at front or 
position low-loss electronic ori- mounting. Can be mounted by rear of car, Adjustable 0-2 model | nse, 400 
loosening one bolt. Accommo- to match different mounting HOOF ‘ ‘ 120 
? dates tubing to 1l'2-inch diam location Vodel NT-2, for front 60 Atlas Sound Corp., 1451 
: ix 133 : eter.-Rohn Manufacturing Co., installation, equipped with 4 th | N, ¥ 
f Rs 116 Limestone, Bellevue, Pe- foot cable. Model NT2-15, fo 
wy ' 4 oria, Ill, rear mounting, equipped wit NEW BASSI 
a we k-O-} 


eo “2 
. am i ) i 
$2 eae j~ a " 


.;, 





’ 

15-foot cable Tenna Manufac- 
turing Co., 7580 Garfield 
Cleveland 2 


Oh 


entation switch. Available in d ’ : LOUDSPEAKER. Af 
s finishes.—All Channel An- : Jeet f , 
tenna Corp., 47-39 49th St., 

W oodside 77, N, Y. 


These new books 
can help you get THE NEW 


ahead in electronics} a Be Y RIE 


RAM PRACTICE-No. $1 ~~ Viele agama DISC and GP 


Rufus P. Turner ex 








plains transistors for 
the practical man. Gives 
applications in well 
known circuits. Con 
tains guide to charac 
teristics of commercial 
transistors. 144 Pages 


$2.00 
HERE'S WHAT YOU SAVE 


RE A 


TV REPAIR TECHNIQUES—No. 50 
Ten ‘tedlidclon-welen 100 High Stability ERIE Disc 


or Tubular Ceramicons 100 ERIE Dise or 


Tubular Cera 7 $15.00 
18 Section Plastic ¢ ‘ 1.75 

Total Value $16 75 
YOU PAY $10.65 
YOU SAVE $ 6.10 


tell you how to recog 


nize and correct quick 18 Popular Values 
ly the tough servicing 
‘ Handy, Convenient 18 Section 


oblems which stump 
a a Plastic Storage Case 


even the experts. Will 
help you do a_ better Exceptional Value 


job faster. 128 Pages 


$1.50 * nee ur 
See Coupon on pg. 116 7 oa ‘gate ERIE ELECTRONICS DISTRIBUTOR DIVISION 


Gernsback Publications, Inc. “a. oe 


Publishers of RADIO-ELECTRONICS ; TOR [Rit PA. + LONDON ENGLAND » TRENTON ONTARIO 
25 West Broadway New York, N.Y —_—_——_— 
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HOME STUDY COURSE 


trains you in the “why” and “how” 
of Color TV Servicing 


Study Color Television Servicing from the very source 
of the latest, up-to-the-minute Color TV develop- 
ments. Train under the direction of men who are 
experts in this field. Take advantage of the big future 
in Color TV through RCA Institutes’ Home Study 
Course, which covers all phases of Color Servicing. 
It is a practical down-to-earth course in basic color 
theory as well as how-to-do-it TV servicing techniques. 

This color television course was planned and de- 
veloped through the efforts of instructors of RCA 
Institutes, engineers of RCA Laboratories and train- 
ing specialists of RCA Service Company. You get 
the benefit of years of RCA research and development 
in color television. 

Because of its highly specialized nature, this course 
is offered only to those already experienced in radio- 
television servicing. Color TV Servicing will open the 
door to the big opportunity you've always hoped for. 
Find out how easy it is co cash in on Color TV. 


0) SEND FOR FREE BOOKLET 
NO SALESMEN WILL CALL 


A SERVICE OF RADIO CORPORATION of AMERICA 
390 WEST FOURTH STREET NEW YORK 14, N.Y. 


DEPT. RE-7-55 


Withour obligation on my part, please send 
me a copy of your booklet on the Home 
Study Course in Color TV Servicing. 


NAME 





ADDRESS 





cITy 








NEW DEVICES 


A 
12M bie 
JKM, Ine., 


Ch} yo 10,1 


LOUDSPEAKERS, Uni 
cil CMIl 


apy Um 


naped 
> watt 
re por 
Horizor 
120°; 


7% x 14 x 


lar to CIR 
ver unit 
thread is used 
mitinuous dut 
of 100-13,000 
f 4 ) x &-7/16 
University Loudspeak- 
Kensico Ave., 
N. ¥ 


COUPLERS, 
for master TV 
Vodela MD¢ 
or 2 outlets 
i, supply ef 
isolation from 

ver entire v.h.f 
direct TV out 
branch cables from 


DIRECTIONAL 


which tapoff may 
Splitting loss only 
WDC-2,6 db for MDC-4, Require 
no power May be mast- or 
pole-mounted with bracket and 
strap. Weather shield protects 
cable connections. Impedance- 
matched coax receptacles han- 
dle either RG-11/U or RG-59/U 
lines Blonder-Tongue 
, Inc., 526-536 North Ave., 
Westfield, J. 


MICA CAPACITORS, Cornell 
Dubilier Super Micadon, provide 
5 to 6 times capacitance, 10 to 
34 times higher insulation re 
Sistance, nearly 20 times the 
moisture resistance, and up to 


= 
19 times the life expectancy 
possible in conventional units 
of same size.—Cornell-Dubilier 
Electric Corp., South Plain- 
field, N. J. 


CERAMIC CARTRIDGE, Shure 
Music Lover, (furnished with 
magnetic input adapter) elim- 
inates induced hum, cartridge 
drag caused by magnetic at- 
traction to steel turntables; 


e turnover 
Shure Brothers, 
t., Chicago 10, Ill 


REPLACEMENT FLYBACKS 
sfancoy 1-413 ur 

1-8138 replaces I 

079 and 738084 in 60 

and chassis A 

placement for Mai« 


a 


Muntz part 1 

2, -E and C9.259 Use 

ik model and cha Chi 
cago Standard Transformer 
Corp., Addison and | t Ct 
cago 18, Ill. 


PROTECTIVE CAP, 
Pin Cushion, fit nu 
base pins of TV picture 
reducing accidental! 
them. Prevents bent 
pins, espe ially ir 


when socket is rem« 
servicing; keeps pin 

makes it easier to slide 

magnet over tube | ‘ 

tic, lightweight, durable, -ea 
to handle.—Sylvania Electric 
Products Inc., Seneca Fa 
ie # 


CAPACITY METER, // 
1, stresses speed and « 


ence, as in quality 
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NEW DEVICES 


directly 
without n LOO wut 
to UV r apacitor cor 
rect range electes ] d capac 
tance value reac dit etly on 
j'2-inch meter Re 
itance le than 1 wuf. Not u 
hand-capacitance effects. 
range indicates 


vat pp 


ject to 
capaci 
of tuning capacitor a 
Heath Co., Benton 
Mict 


REACTIVATOR, Electronic T« 
li Vitameter, matt 


tube 


sfrument 

improves C-R 
analyze perf 

' 


tains and 
Facilitie 

characteristics, locate and 
interelement hort 

weld 
circuits, ‘store 


elements, 


ivation o pic- 


approx ite 
Electronic 
Corp., 

Detr t : Mich 


Test Instrum nt 
[ rt 


THREE-INCH 
SCOPE, // 
iilable rac H 


‘ I j Hickok 
Electrical Instrument Co l 
Duy t Ave.. Clevelan¢ oO} 


rRANSISTOR NOISE 
j he, ‘ 


All specifications given on these 
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OSCILLO- 
j 


METER, 


poges ore 


(Continued ) 


rtion transistor sock- 
may be used in 

with other tran 

t equipment with sin 
tion of a transistor 
r large 
rs of 

ry aids, 10%% x 21 


scale users 


radio receiv 
ly 





Radio Receptor 
Inc., 240 Wythe Ave., 
TEST 


Varidot 


EQUIPMENT, Simpson 
white dot generator, 
‘4 has 300-ohm r.f 
adjustable vertical yn 

adjustable dot 
provides receive! 
ponse check, 
video output 


and black 


out 


onization, 

ze which 
transient-res posi 
tive or 


Checks 


negative 
hum in color 


. 


white receivers. Line qual 
lel 397, indicates 

f existing power line 

h current value fron 


Simpson Elec- 
W t 
( i4, [ll 


SIGNAL GENERATOR, 7 
er 160 ke 


} ‘ 


requency 





tlenuator 
drive act 


I riple tt Electrical Instrument 


Ce, 4 n, Ohio, ENI 


from monvutacturers' 


data 


| 





""ER Sei y** 


MAIL 


LEARN RADIO AT HOME WITH THE PROGRESSIVE RADIO 


TODAY. 


497 UNION AVE... RM 


| See 15 


CIRCUITS AT HOME 
With the New Improved 


1955 Progressive Radio 
“EDU - KIT’ 


NOW INCLUDES 
RECEIVER, 
TRANSMITTER, 
CODE OSCILLATOR, 
SIGNAL TRACER 
CIRCUITS 
@ ATTRACTIVELY GIFT PACKED 
@ FREE SOLDERING IRON 
@ NO ADDITIONAL PARTS NEEDED 
e@ EXCELLENT BACKGROUND FOR TV 
@ 30 DAY MONEY-BACK GUARANTEE 
@ SCHOOL INQUIRIES INVITED 


4 “, 
Re 


_ EDU- my Orevens you 


A 


THE PROGRESSIVE RADIO “EDU-KIT 


TROUBLE-SHOOTING LESSONS 


Y 
t 


« 


FREE EXTRAS 


ELECTRICAL & RADIO TESTER @ ELECTR 
TV BOOK @ QUIZZES @ FREE CONSULTATION 


PROGRESSIVE “EDU-KITS” INC 


104-G, PROGRESSIVE £ . BR< 


RADIO 


ONLY 


19 


@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 


MPLETE 


ERING IRON 
E@ HI-FIGUIDE 


OULYN 11 


qiing 


sl 


Complete 


JHL HLIM JIWNOH LV SLINDYUID OIaAvs 


JAISSIUOOUd 


TIVA Limunaad oiaqva 


AYVGol 


J 


w_Y 
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A sharp-cutoff pentode of the 
pin miniature type, the 6DE6, } 
announced by RCA Designed F 
for use in the gain-controlled 
you can ' he stages of television receiver 
| 40-me i.f., it is also well suited 


act ually | . as an r.f. amplifier in v.h.f. T\ 


: The 6DE6 features a cont: 
1 voltage of 5.5 for a trar 
ance of 600 micromhos minin 


gals cutoff characteristic make 
amplifier unnecessary in cer 
rolhaiciaciales receiver designs and minim 
load distortion and cro me 
effects in i.f. stages. In additior 
tube has high transconductar 
bined with low capacitance \ 


contribute to high gain per stage 
with the = - DD The 6DE6 has separate base pir 
grid 3 and cathode. This arran, 


facilitates the use of an nb 


uU LL T A rVvi A T 1 ¢ cathode resistor to minimize c} 
input loading and input capa 
All Channel TV Antenna with change in bias with« 
oscillation which might other 
sult if grid 3 were internally 
to the cathode. 








NOW C-D designs the finest TV Antenna... the first 
antenna with which you can actually SEE the difference! 3B2 
T » 2RO ‘ ols @ ‘ ne 
TV. The most uniform gain response that does not vary more I he 3B2, ap las it tal ty pe 
than 3 D.B. on any channel across the band. Other features wave vacuum rectifier usIng 
include low voltage standing wave ratio higher front-to-back direct ly heated cathode, ha 


Perfectly synchronized for monochrome and COLOR 


ratio speedy assembly aluminum screen reflector... nounced by RCA The do 


dipole and boom of heavy gauge, seamless tubing tube is designed for use a 


of high-voltage pulses produce 


scanning systems of blach 
Corsistinthy Dependalte — and color television receive 
Rated to withstand a may 


CORNELL-DUBILIER GF B inverse plate voltave of 35.000 


SOUTH PLAINFIELO. N. UV can supply a maximum pe: 
current of 80 ma and a 


average plate current of 1.1 ma 
connections are shown in the 


TES MCCUE | eq YOU OWE IT TO YOURSELF! sonal 


CAPACITORS - ANTENNAS - ROTORS - VIBRATORS - CONVERTERS 





Purpose ibes f replacement 
for PROFIT you owe it to 
send today f ir FREE ¢ 
juality cubes ind tual 
SUILO YOUR OWN New |} vi guaranteed for ONE YEAR, at sen 
sationally LOW PRICES! 


tn 
ccecrron TUB CORP OF AMERICA SiInTERNA nh 


580 Broadway, New York 12, N. Y., Worth 6-2091 382 


To aid in corona reductior 





nuCcKE t ONICS—Box 7400-C2, Washington C of the following socket termir 


tions are permissible: pins | 


- | 
| 
7 may be connected together: | 
and & may be connected togethe 
ee : mav be connected to either | 
NO SO AUY SALARIGS $100 in ~ a en hint = . ¥ or may be used as a tie }| 
TRUCKS TO Keer The Mail i: , - — a we ecia heater dropping re = lhe 
of the 3B2 is designed fo 


Will Bring Complete Booklet PROGRESSIVE ELECTRONICS INSTITUTE 3.15 volts which may be obt 
TELECOM, Box 926, Los Gatos, Cat. | |"? ** Atren 9, Otle | | the high-voltage pulse trar 
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NEW TUBES AND TRANSISTORS (Continued) 
6CN7, 6BH8 


Two new 


SERVICEMEN’S AIDS a 


tubes designed for 600-ma 


ries-string operation have been an 

iounced by G-E. 
The 6CN7 is a 

diode and high-mu triode which features 


ised 


neater 


combination duplex- 


a center-tapped heater that can be 
either in series-string or parallel 
The 


trically identical to the triode of a 6TS, 


circuits triode section i elec- 





ALL-CHECK 


Compact 
Multi-Purpose Checker 


for service as 
detector 


and the tube is designed 
horizontal 


FIL-CHECK 
The Only Instantaneous 
Heater or Filament Checker 


a combined phase 
The triode 
may also be used in syne separator, syne 


amplifier and audio amplifier 


and reactance tube section 


@ CHECKS All TUBES INCLUDING @ CHECKS NTER ELEMEN 
PICTURE TUBE All TUBES 
@ WO SETTINGS WO CC ‘ @ CHECKS OPEN 
Maximum triode plate voltage is 300; BUTTONS 10 muse simcamemiairssad tie or 
I ty l @ OPERATES WITH CHEATER CORD ON MICA ts te 
n typica ANY LINE-AC or 0K DENSORS 
the amplif ca- SAVES TIME AND MONEY IN CHECK @ CHECKS WHETHER 
ING OPEN HEATER IN SERIES HEATER OR DC (AND PO 
con- SETS 80 VOLTS 10 6a 
CHECKS ANY CIRCUIT OR APPLIANCE @ Cwecn RC 
FOR CONTINUITY )MPARATIVE RESIST 
PROR MEGOHM 
Onm mettie 


$14.95 


circuits. 
plate dissipation is 1 watt 
lass-A amplifier service 
factor is 70. The 
rating of 


ae 
tion 
tinuous 


maximum 
current each high- 
perveance diode is 5 ma AN 
The 6BH8 is a general-purpose $3.25 
cutoff pentode and medium-mu triode, epee 
similar to the 6AU8 but usable 
triode amplification is de 
The triode section, designed for use as 


harp- 





IMMEDIATE DELIVERIES REG. DISTRIBUTOR DISCOUNTS 


where 
lower ired, 
vertical oscillator, 
connected as a diode for 
The high figure 


a phase detector or 


may also be 380 WOODCLEFT AVE., FREEPORT 


video detector service 


LONG ISLAND, N.Y. 





of merit of the pentode section makes 
it particularly suitable as an if. on 
video amplifier. 

Maximum pentode plate voltage rat- 
ing is 300; plate dissipation 3 watts. 
In typical class-A service its transcon- 
ductance is 7,000 micromhos. The triode 
plate is rated at 300 volts, the 

»5 watts and the 


Watch For The August Issue Of 


Radio-Electronics 
ON SALE — JULY 26th 











also 





plate dissipation is 2.5 
amplification factor is 17 in class-A 
service 


G-E service-designed tubes 

Six new tubes, especially developed 
for replacement in TV receivers, 
been announced by G-E. They feature 
sturdier construction and in some cases 
the envelope size has changed 
either to space or heat 
dissipation. 

The 6BG6-GA features a 
shield that 
bardment from the mica 
bulb is 
shorter 


have 


been 
save increase 
new beam 
masks stray electron bom 
and bulb. The 
new straight-sided, narrower 
and than its prototype. The 
tube is highly shock-resistant, with the 
bottom mica now braced against the 
glass. 

The 


a new mica 


6CD6-GA have 


design 


and 25CD6-GA 
that 
horizontal 


prevents ar 
over which cause 
streaking 
creased to provide for 7,000-volt posi 
tive-pulse peaks 
dissipation (as 
volt and 15-watt rating 
The tube are 
turdier in construction 
The 6SN7-GTB 


warmup to match other 


picture 


Plate areas have been in 


and 20-watt plate 


compared with 6,600 
of prototypes) 
smaller in ize and 
feature LO.F 
heater 
in series-string circuit The nev 
has all the 
with which it is 
The 6J6 « 
i 


been redesigned to reduce 


features of the 6S) 
interchangeable 
ements and structure have 
microphnon 
yreatly 

The 6AV5 
and large! 
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DOUBLE DUTY 


AC/DC RADIO KIT 
with Baby Sitter Attachment 
Radio kit includes 


receiver and amplifier in 


finished custom WOOD CABINET 


Baby sitter attachment 
switches, complete wiring, 4 


5-tube superhet 


smart! 


includes 


spesker 
Comes with full assembly instructions. - 


] 
\ Radio kit..$13.95 Attachments. .$6.95 


7/ 
FUN TO ASSEMBLE — A PLEASURE TO HAVE 


Mt 





Qircie Eiccrnonics Prooucrs (Qouren 


39 ka tr tree te f ee hee 


URANIUM PROSPECTORS 
EQUIPMENT 


5 Tube Geiger Kits $39 50—Books—Maps—Scir 
tillators—Parts. Buy Direct from factory & save 
Send $1.00 for Geiger & Scintillator diagram 
plus other free information 
URANIUM PROSPECTORS EQUIPT. 
13833 Son Antonio DOr 
Norwalk, Calif 





Dept. RE 











ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


haenges dull eye stra: q black « 
inte beautiful coler tones. S-« 4 
ssed. Helps eliminate glare and snow fring 
Send i for screen ete up t i6 
$1.50 size 20". $2 size 21°, $2: 50% 
We pay postaye t coo 
Guarantees ‘ 


t tng sf 


welcomed 








Zingo Products, Johnstown 13, New York 


ELECTRONIC SUPPLIES , 


For Experimenters—Se 
CHASSIS 





sm 


WESTERN ELECTRIC sTEePrPER switcH 


POCKET GATTERY TESTER 


REX RADIO SUPPLY ».. 




















if 

pw HERE 1S LATE INFORMATION IN A 

HANDY FORM FOR RADIO AND TELEVISION 

REPAIRMEN, SERVICEMEN AND STUDENTS 
? VOLS 6 COMPLETE *| a 

e PAY ONLY mo 

AT I v. RADIO 

nh LIBRARY 

| rnd ed LOO] 

I ( l ages 


Diagramme 








i lp ete 
it PAYS TO KNOW! 
j 1” ple 





Get this information tor Yourself. 
7 DAY TEST—ASK TO SEE IT! 


MAIL ORDER 

, Publishers, 49 W. 23 St., N.Y.10, N.Y. 
AUDELS 1. V. RADIO Sé BRANY 2 Vols, $6 0n7 
eet 16.4. te sys and $1 monthly 


pa 





NEW > 


American ‘“‘so1"’ 
Series Microphones 


Lightweight, rugged, easy to handle... 
true-to-life in fidelity of voice pickup. 
The new American ‘501" Series pre- 
sents a complete line of dynamic or 
carbon hand microphones to improve 
all types of voice communications 


The attractive 
functional 


styling is completely 
. the gently curved case 
fits easily into the hand, Positive opera- 
tion under all conditions is provided 
by a specially designed 
switch. The case is made of die cast 
aluminum to durability 
minimum weight. 


cantilever 


assure and 


There's a model tor every need: 


© Mobile 
Communications 


* Police 

® Ship-to-Shore 

© Aircraft 

* Amateur 

To be 
start with an Americ 

Write 


ind spec 


understood 
an Mi- 


for complete 


heard and 


crophone 


details fications to- 


day. Ask for Bulletin 501 


AMERICAN 


microphone 
company 
370 South Fair Oaks Ave., Pasadena 1, Cal. 


AN ELOIN NATIONAL WATCH 


COMPANY AFFILIATE 
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NEW TUBES AND TRANSISTORS 


heat radiation coolet 
This tube 
to mask 
the 


performance 


and 


ric } 
operation 


also contains a beam 


electron bombardmer 
and bulb 
The rede 


high-voltage arcing. 


tray 


from micas tabilizing 


tube igned mica 


reduce 


2N38A 
A p-n-p transistor desig 
the 2N38A 
CBS-Hytron 


per lally 


inction 
for hearing-aid application 
na 
Thi 
igned 
peak 


been announced by 
new 


for 


maximum 


transi 
low 


tor l f 
noise operation 
noise rating 

microvolt at a 


per rrequet 


with a load resistance of 20,000 ohm 


and an 1.000 ohm 

Thi 
interchanygeable wit} 
only in the 
acteristh It 


inch 


input re tance of 


germanium transistor directly 
the 2N3%, differing 
per ial low ol char 
nickel an, 0.550 
by 0.225 inch in diameter, | 
ealed. It 


collector voltage Ai): 


long 
hermetically 
ad 


collector 


iximum rat 


ing are 
| 


d.e current, & lector 


co 


dissipation at 25° C, 50 


2N108 

Another CBS-Hytron transistor dé 
velopment is type 2N108, a 
of transistors now 
the class-B audio output stage of 
The high efficiency of these 
with that of their 


doubled 


matched 


palit being used in 
port 
able radio 
transistors combines 
class-B 
battery life 

The 2N108 pair i 


power! 


circuit to give arly 


capable of at least 


35 mw of output with a total 


harmonic distortion not exceeding 10° 
at 400 cycles and with ar 


50° 


efficiency 
battery 

2N 108 pair tea 
Their 
those of the 


3.5-volt 
the 
ealing 


ovel from a 
Construction of 
heremeti dimen 


the 


tures 

s10ns 
2N38A 
When 


are ame a 


operating condition 


circuit 
age, 3.5; effective 
(collector 

(for 


to collector) 
ignal 
volt 


power oO 
bia 0.1¥ 
current (zero ignal) 


(for 


pows I 


current Jo-mw por 
ma; 


out put, 


6570 


A new vacuum type iotot 
characterist 


suitable for 


operating that make 


industrial lication ich 
and 
equipment ha been an 


RCA, 


as electronic beveray 


ump ile 
Inspection 


nounced by 


nield 


yned 


the 
for use 
and 
near 


The tube, 
designed 


6570 (see pt! 


where a low 
microphonics high 
the red and infra-red 
the spectrum are required. | 
thi the tube may 
with incandescent light 


sen 


response 


an 


The 


in reases 


nonhygroscopic base of th 
the re 
and cathode pin 
than 
po ible a 
light input 
humidity 
The 


upply voltage rating of 55, a max 


het weer 


10 times |} 


istance 
about 
conventional base and 
greater output for 
under conditior 


6570 has a maximum 


average cathode current ratir 


and an luminou 


tivity of 30 


“Hamp, average 


Hamp per lumen 
4W300B 
This 


announced 


radial-beam tetrode } 
by Eitel-MeCull 

tube is rated at 300 watts plate 
tion and delivers 140 watts usef 
at 500 


me in coaxial-cavity 


circuit 
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HUGO GERNSBACK 


Founder 
Electrics 
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Electrical Experimenter 
Radio News 
Science & 1 
Television 
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Television News 
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Some of the larger libraries 
TRICAL 


readers 


still have 


EXPERIMENTER on file fo 
Invention 


In July, 1921, Science and 
(formerly Electrical Experimenter! 


Chicago Police Use Rad ! 
Radio Lullaby 
Working Two 


neously, 


tadio Wat 
Arthur H 


by 


CORRECTION 
Fig. 3 of [ 
Feedback’ in 
hown 


In 
Circuit 
the scope is 
the peaking coil. It 
the 
nected between 

Our thanks to 
Middleton, for 
this 


the article r\ 
the 
conne 
should 
detector load re 
the 
the 
pottir v il 


across 
coil and 
auth« 


error, 
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NOVEL SQUELCH 


Most squelch circuits depend on the 
amplitude rather than the readability 
of the incoming signal. They cannot 
distinguish between noise and signal. 
The a.v.c. voltage controls the squelch, 
so annoying noise bursts appear in the 
output. 

The squelch circuit shown in the dia- 
gram is independent of signal strength. 
It works on the basis of signal-to-noise 





ratio and will open on any readable 
signal—even in the presence of the 
rapidly varying noise common to mobile 
operation. The circuit is controlled by 
the voltage fed to the grid of the 
receiver’s first audio amplifier, thus 
no elaborate circuit modifications are 
needed. I have installed this squelch 
on AM, FM, v.h.f., and low-frequency 
receivers with equally good results. It 
only tube and a few 
components. 

In any high-gain 
considerable quieting (reduction in 
background when a signal is 
received. This is most apparent in the 
high-frequency and hiss com 
ponents above 5,000 cycles 

In this circuit the pentode section of 
the 6U8 is used as a bandpass amplifier 
for frequencies above about 5,000 cycles. 


uses one small 


receiver there is 


noise) 


noise 


In communications circuits of the type 
where squelch circuits normally 
required, little or no audio signal will 
be fed to the bandpass amplifier. In 
the absence of a signal, background 
noise in the receiver is high Fre 
quencies above 5 ke are passed by V3 
and are rectified by the 1N54 diode to 
produce a positive voltage on the grid 


CATHODE 
The information on cathode followers 


in the June, 1954, installment of “High 
Quality Audio” was a great help in 


are 
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of the d.c. amplifier (V2). This tube 
controls the bias on the grid of V1, the} 
set’s first a.f. amplifier. When no signal 
is being received, the grid of V2 is 
several volts positive, causing it to 
conduct heavily and drive V1 to cutoff. | 

An incoming signal high enough 
above the noise to be readable reduces 
the receiver the Vi 
drops and allows it to conduct normally, | 


noise so bias on 


———o 
8+ 


TO 2ND AF AMPL,OR OUT 


PuT 








A burst of atmospheric static closes 
the squelch if it is open but will not 
open it if it In the 
of heavy atmospheric stati 
ceiver silences itself at 
very desirable feature for anyone who 
has to monitor a low-frequency circuit 
for hours during a heavy thunderstorm. 

Parts values are not 
for the cathode resistor of 
10,000 ohms is optimum 
with a 180-volt B supply. It 
varies with the type of audio tube. Try 
a variable resistor and set it at a point 
that gives sharp, definite opening and 
closing of the squelch 

A few words of caution 
this circuit: The 
relatively high gain and must not have 
regeneration in its r.f. or i.f. circuit. 
Poor operation of this circuit can occur 
if the receiver’s noise actually increases 
when receiving a weak signal. This is 
a common fault of surplus v.h.f. re 
ceivers. 

The squelch will not open on a weak 
signal that is beating with another to 
produce an audio note above about 4 
ke. Don’t use it if you expect hetero- 
dyne interference. John S. Hill 


is closed presence 
the re 


each crash—a 


critical 
Vi 


for a 


except 
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6S5Q7 


value 


using 
have 


when 


receiver must 


FOLLOWER 


solving a problem that troubled me for 
a long time. There was a considerable 
amount of hum pickup on the audio | 
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INTRODUCTORY 


POCKET SIZ 


MULTIMETER 


THE WORLD'S MOST RELIABLE 


TROUBLE SHOOTER FOR 
Vv ENGINEERS 
V SERVICEMEN 
Vv AMATEURS 
Vv STUDENTS 


ATTRACTIVE 
BLACK 
METAL 

CASE 
AND 
BAKELITE 
CABINET 


NOW ONLY 


9‘ A LIMITED TIME 


SUPPLIED 
COMPLETE 
with 
TEST 
LEADS 


OWLY 


1 4 ae be ae ie oe 


The P-2 1 the 


multimeters 


one of most 


pact ever de if 


measuring: 444 i oe ae 
it uses a high sensitivity 340 4 


impere movement 


Quality components are used 1: 


iccuracy and dependability, 


highly recommended for all use 


RANGES 
10, 50, 250, 500 
10, 50. 250, 500 
0100, 010k 
ImA, 250mA 


OC Volts 
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Ohms 

DC Amperes 


om 
rire d 
vet 


niero 


» give 
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1000 (1000../¥) 
1000 (1000.6. /¥) 


sélmo RADIO CO. 
509 ARCH ST.. PHILA.. PA. 


BRANCHES WEST PHILA. NORTHEAST PHI 
NORRISTOWN PA CAMDEN WN) 
C CITY. WS WILMINGTON DEL SALISE 


\A 


URY Me 


EXPORT ORDERS FILLED PROMPTLY 














OFFERS YOU 
FREE 
ENGINEERING 
CONSULTATION 
SERVICE 
me 
MASTER 


TV SYSTEM 
INSTALLATIONS 


= 





Will discuss TV distribution 
problems or provide actual 
system layouts for specific 


building plans. 


Write for Free Manual 


BLONDER-TONGUE LABS., 
Westfield, New Jersey 


Please send your FREE Manual on Master 
} 1 System Installation 


INC., Dept. DG-3 


Your Name 
Firm Name 
Address 


City Zone State 


|; crease in 























RADIO-ELECTRONIC CIRCUITS 


line between my record player and the 
radio used as an amplifier. 
After reading the article, I 
try a cathode follower and built the 
shown with a 117N7-GT and other 
alvaged from the junkbox. 


console 


decided to 


unit 
parts 


| 7NT7- GT 


+ « 


° a j : 
~ a | 
oP I ‘ oesiw 
jal ot. 
41 T5! 


I don’t have equipment for measuring 
distortion but the unit good and 
eliminates the hum so I’m well satisfied 
I now use 20 feet of lamp cord between 
the player radio without any in 
level. Thi 
find 
of expensive high-fidelity 
ment, but it is certainly a 
the problem for those of us 
afford expensive 
separate the record 


fier Robert B. 


sounds 


and 
hum 
probably not 


circuit will 
much use among 
equip 


solution to 


owners 


who cannot 
equipment and must 
player and ampli- 


Boyd 


TRANSISTOR CIRCUITS 
Amateurs 
ested in 


and inter- 


subminiature 


experimenter 
hortwave trans 


0050 OR OCS! IN EACH CKT 

















mitters have asked for circuits using 
transistors. Some laboratory technicians 
and experienced experimenter 
constructed transistorized 

operating above the 2-mete: 


have 
oscillators 
band but 


(Continued) 


the beginner will find it much bett 
to start with circuits operating i: 
lower-frequency amateur bands. B 
and New Zealand amateurs have 
active in developing tran 
transmitters for 160 
mental transmitter circuits des« 
G and ZL amateur magazine 
here. 

Most of the experimenters 
homemade point-contact tran 
0C50 and 0C51 types made 
and Amperex. Junction trar 
not usually oscillate 
band. The circuits 
appeared in Break-In, a New 
publication. ZL4GP used the « 

a for a 200-mile CW contact on 
Power input was 125 mw. The os: 
is tuned by the L-C network betw 


meter 


above 
cast 





oom ©«0CS0 
20K ross 





the base and ground. The coi 
to cover 160 and 80 meter 
“ef capacitor. It may be 
reduce the value of the .001-uf 
to obtain oscillation. If the ci: 
oscillate, try 
resistor of up to 500 ohms betwe 
tuned circuit and 
coupling should be as tight a 

Experimental crystal-contro 
cuits are shown at b, 
constants may have to be varied 
ly to obtain oscillation. In the 
at c set the collector voltags 
desired value (about 10) with 
then adjust R1 for 
euit d Cl and C2 must 
clean keying. 

Fig. 2 shows G3CCA’ 
v.f.o. as described in The Sh: 
Magazine. Running 50-mw in; 
mc, CW transmissions were 
170 miles away and phone signa 
heard at 100 miles. 

The oscillator is a Clapp type 
grounded-base circuit. Emitter b 
developed across the 56,000-ohm 
tor. A .02-uf bypass 
dentally omitted from the 
grounds the base at radio frequ 
Output is taken from the collect 
appears across the 
series-connected 200-uuf capacit« 


nec 


does not 


connect 


ground 


ec and d 


oscillation 


be set 


s tran 


capacitor 


coil and the 
voltage across the lower capa 
fed to the emitter to 
tion. The tuning control i 
with a 100-uef negative tem; 
coefficient trimmer for bandset 
to compensate for drift 

The tuned coil was wound or 
commercial form of unknow! 
A Millen 74001 form wit! 
closewound turns of No. 32 w 
right. A grid-dip met 


sustain 


810ns. 


be about 
simplify pruning the coil for 
sired range. Output is taker 
three-turn link around the cent 
tuned coil. 


RADIO-ELECTRONICS 





JULY is HOT... sur THIS SALE Is HOTTER! 


$57,000.00 Stock of Radio & Television Tubes and Parts — All Standard Makes — All Brand nthe 


WE OVERBOUGHT — WE'RE STUCK. « « 


WE'RE BUSTIN’ 


PRICES 





RADIO TUBES At 39c 
ILDS, 195, IH5, 35Z5, 35W4, 
6AL5, 37, 39, 80, 6F5, 6X5, 
7V7, VR-150. 


each 
5Y3, 
128J7, 


RADIO TUBES At 49 


5U4, 6H6, 394, 6897, ILE3, 
6SA7, 6SK7, 6SH7, 5Y4, IT5, 


ILB4, 
12AL5 





50L6 OUTPUT TRANSFORMERS 


2,000 in stock 29¢ 


First come, First served 
List price $1.25 each 


CUSTOM- BUILT AUT 
$60.00 List Price — Write 
FORD, DODGE pLymouTH ‘cnaveousy, + 
HUDSON, HENRY J, MERCURY 

If we have it, your pri« is 


se 58 


RA 


6C4, 6C5, 6AK5, 636, 6 


12SA7, 50L6, 395, 35A5, 6AG5, 6SN7 





PM SPEAKER 


case of 30 
smaller lots .... 


Alnico 


9ceach 
seach 


12° PM 
only 160 in stock 
limit 8 to a customer 


SPEAK 


$3 
bach 





SELENIUM RECTIFIERS 
75mea ... $ .49 250ma ... 
100ma ... 62 350ma ... 
150ma ... 14 450ma ... 


59,000 TUBULAR CONDENSERS 
-02-400 volt I¢ 
each 





4 PRONG AUTO VIBRATOR 


Non Synchronous type 99¢ 





Buy os many as you want at 
10,000 TUBULAR CONDENS 
.25-600 volt 
Buy as many as you want at 


ERS 


BS... 





that fits most auto sets 
THREE SPEED WEBSTER CHANGER 


ntermixes ali recor $94 19 





TV CONDENSERS 
.01-1000 volt 
250/1000 mfd -10/6 voit 
40/10/10 -450/450/350 volt . 


ri 
17’ 
BPA 


7201T6 


Special heavy duty 


295 ma 
$28.60 





FLYBACK 


Th 


List Price $10.00 


Doubler type for 70 


incl 


Cc.R.T 


schematic diagram 





Complete with 
flip-over cartridge 
SAPPHIRE PHONO NEEDLE 


each 


only a few hundred left 





ANY OF THESE MICA CONDENSERS 
60, 100, 120, 150, 220, 330, 470, 510, ¢ 
5S 





6-FOOT LINE CORD 
with molded plug 1 1¢ 


680, 820, 1000, 2000, and 3000mmt “* 
ANY OF THESE CERAMIC CONDENSERS 


§, 51, 100, 1000, 1500 ¢ each 
2500 and 4700 mmf sad 5 


70 


COSsi? 


Complete with wired network 
Top make brand 








TV CHEATER LINE CORD 


21° 


with both plugs 


REGULAR BUS TYPE AG 
QUARTER AMP FUSE 
16... 





TV PICTURE TUBE BOOSTER 


69° 


Lists for $3.75 


Regular price 10c, only 
COIL‘ 


19° 


GENERAL ELECTRIC AGC 


List $] 50 Sale 


VERT 
220472 


List Price $6 00 


10 to | Ra 


Sale 


VER 


#208T2 


Good for all TV s« 


List Price $3.25 





UNIVERSAL © 


sa 





ONE POUND OF 
ROSIN CORE SOLDER 


96° 


Price Price 
NEW SENSATIONAL 
HANDY WRENCH 
For 10 Hex Nut Sizes 


$1.00 


39° 


COMPLETE SET OF PARTS 





$24.95 AC-DC RADIO 
5-Tube Superheterodyne 
Built-in Antenna 
feautiful Plastic Cabinet 


$13” 


complete 


8mfd-450V CONDENSER 
made by top mfr.—lists for $1.35 


1000 


Peanut, GT, Small G, Large 





ASSORTED TUBULAR 
CONDENSERS 


100 $3" 


ASSORTED RAI 
ELECTROLYTI&« 
CONDENSERS 


15 K 


15 





ASSORTED WATT 
RESISTORS 


$9" 


ASSORTED 1 & 2 
RESISTORS 


$4” 


100 © 





ASSORTED 


10 VOLUME CONTROLS 


ASSORTED 


10 VOLUME CONTRO 


$9" 


100 








best sizes, less switch 
ASSORTED 


$] 66 
100 KNOBS 


$9 B4 
Screw & Push-on 





best sizes, with switch 
ASSORTEL 


100 SOCKETS 


Octal, Loctal & Miniature 


$9" 





100. 


$44, 46, 47 & 51 





List Price 


G, Extra Large 


BE6, 12SK7, 


tio 


Price 


a 
13" 


3” 
| 


PEN! 


—$—$—— 





BROOKS RADIO & TV CORP., 84 Vesey St., vept.a, New York 7, WY. Y. 
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est when the probe is cl 
leak. A metal detector is 
sory when the exact route 
line is unknown. 

The BL-301 has a probs 
diameter and 8% inches kk 
removable tip. This tip can 
with a %-inch steel rod 
long. One end should be ; 
sharp point and the other 
fit the probe on the pk h 
length inch rod or 
welded swise about 2 
the threaded end to 
the probe into the ground 
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variou 
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muat compact and ind at circuit 
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how a high 
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used with a Brush BL-301 o1 


gro 
a geles, 
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the May, 19 
It is 


1 
man 
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DON’T SUBSCRIBE 
TO RADIO-ELECTRONICS 


n+ 


. you want to keep up with all the new developme 
in color TV, transistors, UHF, high fidelity 
you want to make sure you get every copy 
month 


et 


t Ss you want to save up to $5.05 over the newsstand 
é - . price 
you don't want to miss important articles 


scheduled in the months ahead:— 


like the 


AC Supply Circuitry 


Constructing a Transistor 
modulator Probe 
Solving Service Problems with a 


De- 





1SEND ME RADIO-ELECTRONICS| Straightedge 


! Understand Your Sweep Genera- 

’ tor 

TV Intermittents 

Trouble Shooting Horizontal AFC 
Systems 

If you're the kind of forward king, te 

nically-minded wants to kes 

up with the latest in electror 

all means subscribe tc RAC 

TRONICS today. Fill the 

coupon and sign up for a ng 

scription. You'll save more ar 

settie back assured of getting 

current technical articles on 


Please check 


| enclose $ 


ONLY 48.00 
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3 VEARS..% Big 
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Issues 
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Bill Me 


ONLY 44.00 
opy pre 


2 YEARS.-24 Big 
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Issues 
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ONLY $3.50 
the copy pri 
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12 Issues 


over single 
out 


MAIL TO: 
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ELECTRONICS 
25 West Broadway 
New York 7, N. Y. 


every month 
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QUESTION BOX (Continued) 


generative detector with regeneration 
controlled by a variable capacitor. 

The tuning circuit consists of a modi- 
fied broadcast-band antenna transfor- 
mer with approximately two-thirds of 
the turns removed from primary L2. It 


—_—+ 
f\ ene 
may be necessary to reverse the connec- 
tions to either L1 or L2 to obtain oscil- 
lations. On weak signals, you can ob- 
tain greater volume by closing the 


switch in the plate circuit. However, 
this eliminates the shadow angle. 





PLSECTION COUPLER 
I rece ntly constructed a novice trans- 


mitter with a combination pi-section 


output circuit and antenna coupler us 
ing two 100-uuf variable capacitors, Din 
the rig will 
not load and I can't get out. I’m using 


very discouraged because 


a half-wave dipole fed with 72-ohm line. 
E.S. T., Brooklyn, N. Y. 
The pi network in your 

signed for a high-impedance output 

range of approximately 500 to 
ohms) so you will have to increase the 
value of the output loading capacitor. 


de 
(a 
5,000 


rig is 


The diagram shows an adaptation of a 
scheme used by ZS6AHI and described 
in The Short Wave Magazine (London, 
England). The author 
three-gang eight-position 
three 2,500-volt mica 
decade capacitor across 
ing (loading control) capacitor 
total capacitance can 
800 wef in steps of 100 wuf. Since it may 


Ty 


connected a 
switch and 
capacitors as a 
the output tun- 
so the 
Lo 


be increased 


ce 
11, 





e— 


TO SLE WIRE 
ee 





not be practical to install the switch and 
capacitors in your transmitter, we have 
shown how they may be assembled on a 
separate chassis and connected to the 
output of the transmitter through a 
short length of coaxial cable. The lead- 
in then connects to terminals on the 
decade capacitor. The total output ca- 
pacitance required varies inversely as 
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» AUTO RADIOS 


TAKE THE ROAD TO 


\EXTRA PROFITS... 





New STANCOR Auto Radio 
Transformer Replacement 
Guide, the most complete ever 
published. This valuable book 
lists accurate replacement data 
for over 540 car radios, built or 
used by over 40 manufacturers 
Both vibrator powers and audio 
outputs are included. It’s avail 
able FREE from your CHICAGO 
STANDARD distributor 


CHICAG 
Export Sales: Re 


burn Agencies, inc 
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RADIOS PHONOGRAPHS 
TEST EQUIPMENT Hi-Fi 
Write for FREE Brochure 


TV 


RADIO KITS, INC. * 120 Cedar St., N. Y. 6 


NEW RCA SURPLUS 
TV CAMERA only $197.50 


Labs, technicians, industries, hobby 

‘ edical—-set up your own tel 
cast tem! It's a ‘mechanical eye 
for factories, swim pools, penal and 
mental institutions, closed \ 


circuit 7 
uses! Send for full details today! 
Ask For Hew Free Catalogue! 
SURPLUS EMPORIUM, Dept. RE 


503 WN. Victory Bivd. Burbank, Collif. 


P-6482, op.co” 
‘Pxact ‘ 
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AUTO VIBRATOR 
TRANSFORMERS 
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STANCOR exact-replate- 
mént yibrater transformers. 

Like STANCOR fyhacks, 
STANCOR auto vibratar 
tcansformersare faithful ~s. 
duplteates of the originals / — 
they are desighed-torseplace. | 


' | 
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6473, ZENITH 


Replatement Replacement |. 


QO STANDARD TRANSFORMER CORPORATION 


CHICAGO ILLINOIS 
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Prices Subject to Change Without Notice 





AvTHORIZEO prev arey TORS for: General Electric 
Kenrad, Tung-Bol onal Union, De Wald, Regal, 
Automatic and Shas era 


WANT POWER 6 VERSATILITY? 


FOLLOW THE 
LEADER... 


+ 


KIT 
$29.95 


Wired 
$38.95 


6V & 12V BATTERY 
ELIMINATOR & CHARGER “1050 


@ operates 6V and 12V auto radios for serv- 
icing and sales demonstration 
charges 6V and 12V storage and Edison 
Batteries. 
operates mobile and marine receivers, 
trenemitters, boat lights, electric trains, 
projection and other equipment 
SPECIFICATIONS 
6-Volt range: 0-86V (up to 20 Amp.) 
12-Volt range: 0-16V (up to 10 Amp.) 
variac-type transformer for continu 
ously variable voltage adjustment 
on! A volts and amperes at same time 
on 2 separate meters 
Transformer primary and secondary 
fully protected. 


In stock at local jobbers throughout the 
world. Write tor free Catalog CB.-7. 


Prices 3% begher of Gert Cow 
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B84 Withers Street 
Brooklyn 11, N. Y. 








Seecial while they lat §" $9.95 ea. 

SARKES TARZIAN PENTODE $5.95 ea. 
East 5 _— 
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VM CHANGER—Model 950 $23. 49 ea. 


Special 
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6 « 9 REAR SEAT SPEAKER KIT 
inctudes: 6 x 9 speaker, grille, mtg. screws, switch, 
bracket and wire. List $9.95. SPECIAL $4.82 

ANTENNA SPECIALS 
JF O—P800—Double V roof antenna 
indoor Antenna—CORONET 
SP1ICO-86—Iindoor Antenna 
10 foot Alumicote MAST 
5 foot Alumicote MAST 


STAINLESS STEEL MOUNTS 
Z Type $1.29 ea. Y Type $1.49 
4” WALL MOUNTS 
CRY REIUVENATOR 
72 OHM CO-AXIAL CABLE 500’ spool 
CHEATER CORDS 
TUNER BELT for RCA 


AUTOMATIC CUSTOM-BUILT RADIOS for F 
Ford, Chevrolet and many ethers, aiways ir 
We carr a complete ock of 
SOUND EQUIPMENT nad 
alee carry a complete tine of 
tubes at 50 /10% discount 
Purpose and tranemitting tye 
parte and ent at lowe 
' 
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YOKE-TO-TUBE ARCING 

An are was visibie and audible from 
the deflection yoke to the picture tube 
of a Muntz 17B1. The yoke was replaced 

this did not help. A picture tube of 
the same type was temporarily placed in 
the set—this did not cure the trouble. 
The high-voltage section from another 
receiver of the same model was placed 
in the defective receiver, and _ the 
arcing disappeared. I therefore as- 
sumed that the transformer in the origi- 
nal set was defective 

I installed a replacement unit, but 
the arcing reappeared. The only thing 
left to be defective in the high-voltage 
section was the standoff insulator from 
the socket of the 1B3 to ground. The 
insulator was replaced with a 500-nuf 
20,000-volt capacitor and the arcing 
disappeared.—Ozzie W. Willingham, Jr. 


PHILCO 41-605 


This receiver came in with oscillations 
on the high end of the dial. Wpon 
inspecting the chassis, it was found that 
a 14AF7 tube had been substituted 
for the original XXD. As an XXD was 
not available at the time, I connected 
a 5,000-ohm resistor in the plate circuit 
of the oscillator in place of the original 
10,000-ohm unit and oscillations ceased. 


U.H.F. SOUND DRIFT 


I recently had a case of sound drift 
on u.h.f. New oscillator tubes in the 
converter and in the tuner brought no 
improvement. In addition, broadening 
the if. response did not correct the 
trouble 

I corrected the trouble by removing 
the metallic shield over the receiver's 
r.f. oscillator. Possibly lowering the 
tube’s operating temperature made for 
more stable operation Jack T. Stein- 


backey 


WEAK SOUND AND PIX 


Conditions of weak sound and pix 
may occur in the Du Mont RA 112 and 
113 if the lead-in from the front end 
(the Inputuner) is dressed too close to 
the chassis. The lead-in acts as a link 
coupling between the front end and the 
if. amplifier. Since it is passing high 


frequencies, it is very easy for excess | 
capacitance to chassis to attenuate the | 


signal (sound and pix) severely. Small 
fiber standoffs will anchor the lead-in 
if there is any difficulty with it main- 
taining its shape.—J. A. McRoberts 
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NEW 
ENNA i955 


For cowl or fender. 
Designed to match 
the beauty of today's 
streamlined cars, 
mounts either front 
or rear. Full adjust- 
able 0-25° angle. | csr 


NT-3 with 4° Lead 6.15 


uisrT 


NT 3-15 with 15’ read $ § 65 





EnnA 
Scumball 


For cowl or fender. 
Easiest of all coinstall. 
Only one man needed 
and without use of 
special tools or gad- 


gets 


EZ-2 + §=6$ 3.55 
EZ-3 usr $5.10 





Announcing an important 
change in company name 


(FORMERLY RADELCO) 


ANTENNAS FOR 1955 


ENNA toss 
Fin Boll 


All chrome dual rear 
mount set complete 
with 15’ lead-in cable 
with T connectors 
and, 75 MMF ceramic 
condenser. Packed in 


display carton. 
FBD-35 usr $]].79 


ENNA 
Rite-Lok, 


For cowl or fender. 
Easy mounting,all 
tightenis f outside, 
Exclusive vise-lock 
eliminate: clumsy 


br acc’ 


cO-3 $5.30 





NEW 
ENNA i955 
Wornancl 


For cowl or fender. 
Unique ball and rock- 
er mounting base, 
rocker incorporates 
positive grounding 
teeth. Mounts from 
top. 


MH-3B «sr $5.80 
MH-3C usr $6.49 


Enna 
Side: Col 


ANTENNAS 


$4.15 


RAD-3 wor $560 
RAD.-4 56.60 
RAD-5 wsr $7.65 


De-l 


ONLY THE NAME HAS. BEEN CHANGED «+ EVERYTHING ELSE REMAINS THE SAME 


TENN AW ometing 


7580 GARFIELD BLVD. 


CLEVELAND 25, OHIO 
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Important Notice to 


SUBSCRIBERS 


lf you're moving, please don't forget to send us your address as it appears 
on the copy of the magazine, including the numbers shown beside your 
name, as well as your new address. If possible, send us your address label 
which is pasted on the upper left hand corner of the back cover. 
lf we receive this information before the 20th of the month, you will con- 
tinue getting the magazine without interruption. 
Your cooperation will be most helpful and greatly appreciated. 
Please send your new address to: 

Subscription Department 
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TECHNOTES (Continued) 


DISTORTED SOUND 

An RCA Victor TV, model 
was brought in with the complaint 
the sound became very distorted 
30 minutes after the set was t 
and remained distorted. 

The chassis was removed ar 
turally—the described conditior 
not occur with the set on the ber 
thermal condition was suspect« 
the various resistors and cay 
sociated with the sound i.f 
were heated with a 


When capacitor C (see diag? 
heated, the sound disappeare 
completely within a couple of 
The capacitor was removed ar 


‘ 


pacitance measured. The norr 
of .01 uf varied over of 4-t 
from .02 to .005 uf when heat 
mal operating temperature 

The 135-volt supply lead 
close to the peaking coil in the 
cuit of the tube Apparent 
took place between the plat« 
circuits when the bypa cap 
creased in value. The solutior 
replace the capacitor, add 1,00 
coupling resistor R and dre 
volt supply lead away from 
coil.—Robert A. Sharpe 
INTERMITTENT RCA 17T154 

Recently this receiver came into tl 
shop with an intermittent front e1 It 
was getting channel 4 on cl 
channel 9 on channel 7. The f: 
uses a 6X8 oscillator and a 6BQ 
amplifier. The customer did not 
to pay for a new tuner 

As a rule these front ends 
serviced. I took a small solde: 
and reheated the 22-uuf cap 
neath the 6X8 oscillator—it w 
a new front end. The 6X8 } 
pulled out of the socket so many 
that it had worked this capacitor 
causing the front end to be t 
tent.—Donald L. Sauls 


CORONADO O5RA4-43-98760B 
When servicing one of these i 
battery portables, check the 
nuts on the cabinet. In tw 
cases several tubes were } 


and other damage done. Thi 
because the nuts holding the 
the cabinet worked loose. § 
rides upside down in the 
nuts (and washers) landed on the 
capacitor lugs, shorting out 
To prevent costly trouble 
ers of these sets, take a fe 
out and tighten the nuts. The 
ing through the cabinet 
enough to grasp the nut ar 
A. von Zook 
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MINNESOTA ORGANIZES 

A statewide TV service organization 
has been formed in Minnesota, with 
headquarters in Minneapolis. The new 
group, called the Minnesota Television 
Service Engineers, is at present a man- 
agement organization. Technician mem- 
bers will however be ac« epted, accord- 
ing to John Hemak, veteran service 
engineer and president of the new as- 
sociation. 

The society was launched as the 
result of careful study and preparation 
going back to late last fall. The organ- 
izing groups cooperated with and 
received the assistance of the State 
Department of Labor and the State In- 
dustrial Commission. Its organization 
meeting was attended by 30 members. 

Officers, besides Mr. Hemak, are Har- 
old Simonson, vice president; Warren 
Schel, secretary, and Robert Rohweder, 
treasurer. Mr. Rohweder is also trea 
urer of the Radio-Television Service 
Association of St. Paul. 

NETSDA SEEKS UNITY 

By unanimous action, the National 
Electronic Technicians and Service 
Dealers Associations moved to support 
a joint meeting of all national, state 
and regional service technicians’ groups 
to foster unity in the service industry. 
The action took place at a meeting in 
Trenton, N. J., May 1 

NETSDA also went on record oppos- 
ing the policy of Phileo in setting up 
distributor service in Chicago (or any 
other area) in direct competition with 
the service technician and the author- 
ized Phileo service agencies 

NATESA MEETS 

The spring meeting of the National 
Alliance of Television and Electronic 
Associations was held at the 
Hotel Statler, Buffalo, N. Y., on April 


24. Two delegates’ business meetings 


Service 


were held during the day, plus a service 
clinic presided over by Sylvania. Mr. 
Robert Hester was elected secretary 
general of NATESA. Details of other 
business transacted were not released. 
The banquet following the meeting 
was addressed by Erik Isgrig of Zenith, 
who spoke on Phonevision F rank 
Moch made an official address as presi 
dent, cautioning that we must take the 
bull by the horns and realize our basi 
value to the American public. Many of 
our shortcomings, said Mr. Moch, can 
justifiably be blamed on the men in the 
trade, who refuse to elevate themselves 
into the 
deserve 


professional status they so 
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Friends of Service Awards were 
given to Dan Creato, for RCA; Howard 
Sprague Electric Products; Wal- 
ter Bieda of Sylvania; Sylvania Elec- 
tric Products; Bill Ashby and Carroll 
Hoshour of Magnecord, and A. ©. W, 


Saunders. 


LICENSE BILLS COMPARED 

Recognizing the interest the subject 
of licensing holds among service groups 
throughout the country, The Guild 
News, organ of the Radio Television 
Guild of Long Island, devoted a full 
page of its April issue to comparing 
the contents of proposed licensing bills 
in various cities and states. The article 
concludes with the statement which was 
accepted as official policy of the guild 
at their March business meeting: “Our 
stand for licensing therefore is not 
blind acceptance of any legislation, but 
an open-minded willingness to sit down 
and discuss a fair and just law rather 
than oppose all licensing without listen- 
ing.” 

RACKETEERS PUNISHED 

With continuing pressure’ being 
brought to bear against unscrupulous 
operators by television service organiza 
tions and local Better Business Bureau 
reports of crackdowns are appearing at 
an ever-increasing rate. The most re 
cent involve two West Coast outfit 

An Oakland, Calif., televisior 
technician was accused of business 
racketeering and jailed on 13 misde 
meanor charges after being trapped 
by two policemen who posed as house 
holders owning sets in need of repair. 
The charges including misleading or 
false advertising. 

In San Francisco one principal in an 
alleged * television 
ceived a 90-day jail term. H 
was put on l-year probatior 
fined, 


MILWAUKEE CLEANUP 

Members of the Milwaukee Associa- 
tion of Radio and Televisio vices 
began a crackdown on bait advertising 
and dishonesty in replacing tubes and 
parts as practiced by local TV 
firms. To combat the malpractices, the 
group set up an honest-practice com 
mittee, headed by Walter Gregg as 
chairman. Among step 
the formation, under the Wisconsin 
Department of Agriculture, of a code 
of fair trade practices 
of criminal warrant against firms 
fraudulently charging for 
performed. END 
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PATENTS 


DIAMOND AMPLIFIER 
Patent No. 2,694,112 


Kenneth GC. McKay, Summit, VN. J. (Assigned to 
Bell Telephone Labs., Inc.) 


4 diamond can be useful as well as orna 
mental. If the stone is bombarded by X-rays 
electrons or gamma rays, its conductivity is 
greatly increased If an alternating voltage is 
impressed across a diamond while it is bom- 
barded, an a.c. meter in the circuit shows a 
mall current flow 

The figure shows a practical form of the in- 
vention \ high-gain beam pentode is fitted 
with diamond anodes. If the diamond gain is 10 


ie—_ 


‘ — 
SIGNAL OUTPUT 


and the tube g 5,000, the effective conductance 
is 50,000 micromhos. El is the usual B supply 
for the tube. E2 is chosen for optimum excita 
tion of the diamonds in conjunction with the 
low-frequency a.c R-C is series-tuned to the 
ad frequency, thus effectively shorting it out 

It has been found that it is better to excite 
the diamond with a.c. superimposed on d.c. When 
d.c. alone is used, electrons move over a short 
distance within the crystal before becoming 
trapped.” Periodic reversal (for example at 
“) eyeles) of the exciting voltage minimizes 
the trapping 


SUBMARINE ATTACK METHOD 
Patent No. 2,689,083 


John Hays Hammond, Ir., 


Gloucester, Mass 


Detecting and tracking of submarines are 
exact sciences, and our Navy has many special- 
ists trained in these fields. Likewise, radioloca 
tion and automatic computation have been per- 
fected in recent years 

tadar, sonar, television and computation are 
combined in this invention for the quick detec 
tion and destruction of submarines. The patent 
also describes a new mechanical device which 
solves problems in triangulation to provide rapid 
ly the correct course and speed of the target 
submarine 

A ship equipped with radar and sonar locates 
the sub, determining line A in the figure. It 

calculates the distance to a friendly heli- 
(line B) with which it is in communices 
4 mechanical computer, utilizing gears 


COPTER 








wheels and synchros, completes the triangle 
line C is known 

Periodic tracking of the sub reveals its course 
and speed, so that line D is determined. Line E 
may now be drawn or calculated It indicates 
the course to be taken by the copter to overtake 
and destroy the sub 

This information is transmitted to the heli- 
copter by TV so that no time is lost. As changes 
are made in the course, speed or position of 
the sub, this information becomes known im- 
mediately to the crew of the helicopter. 
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(Continued) 
GUN LOCATOR 
Patent No. 2,700,318 


James Snyder, Asbury Park, N. J. (Assigned ta 
United States of America as represented by the 
Secretary of the Army) 

This direction finder (see diagram) indicates 
the azimuth angle of a gun blast or bomb explo- 
ion A dual optical ystem focuse radiation 
(infra-red or visible) originating at the gun 
muzzle. Direction is indicated on the screen of 

a cathode-ray tube 

Lenses 1 and 2 are collinear 
same angle of refraction for any 
beam. The beam is thrown on filt 
the density of which varie from 
A to minimum at B. Photoser 
Pl and P2 lie behind the filter 

If a gun is located directly 
lenses, its focused image will 
optical system in a straight line 
place at the centers of the filter 


FILTER | 


FILTER 2 


tic are equal. Thus the amplifier feed equal 
ignals to the horizontal and vertical defle 
plate of the scope. The result is a 
trace, which by turning the tube 
at zero degrees. 
If the gun is located to the 
(a hown in the diagram) 
near A, filter 2 near B. A w 
at amplifier 1 and a strong sig 
In this case the scope deflecti 
in the horizontal than the 
changing the angle of the tra 
When correctly calibrated 
shows the direction of the targ« 
for calculation 


MAGNETOSTRICTIVE 
R.F, OSCILLATOR 
Patent No. 2,696,560 


Walter van Braam Roberts, Princeton, N 


(Assigned to Radio Corp. of America) 


With stability comparable to that of 
crystal, this oscillator is effective at 
low r.f. or if. The controlling element 
magnetostrictive ring made of ferrite rhi 
coupled to the tank through a matching trar 
former, as shown in diagram. Like quartz, the 
ferrite has a natural resonant frequency for 
maximum vibrations, Above resonance, the fer- 
rite reflects a capacitive effect into the tanh 


To generate oscillations, the tank is tuned to a 


+ 


-------—_ 


i 


MATCHING TRANS 


frequency above the point 
Then the cireuit become ‘ 
with a tapped capacitance a 

In one experimental arrangement the ferrite 
dimensions were: 6.8 mm long, #2 a outside 
diameter, 1 mm hole diameter. Thi ylinder t 
two modes of vibration: longitudinal and tr 
verse. The oscillation frequencie were 461 
80 ke, depending upon coil tuning 
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Need a Tube Tester? 


FOLLOW THE 
LEADER ... 


al E/ CO Pp It’s got the 


Rotor Industry 


© 1955 ¥y ¥ > 7 » in a spin! 


RMS 
TUBE TESTER *625 
KIT $34.95 Wired $49.98 Roror — CHASSIS BLOCKS 
After attempting to work on 
and other electronic gear while pr: 
ping the chassis with solde: 
small boxes and miscellaneou 
nents, I thought there must be a 
way. After a few chassis fe 
bending tuning capacitor plate 
damaging other component 
More Servicernen buy EICO TUBE TESTERS ( that something must be don 
— ia EP end wised tesm—than enw othess all the mounts are available but the « 
sold through distributors. Why? cause quality features of rc 
EICO gives you the MOST value at LOW. : er 
EST cost high priced | 
* Test all conventional & TV tubes and pilot rotors... 


hts 
lig and more) 
© 10 individual lever-type element switches 


© Iduminated anti-backlash rollchart kept up-to- 
date by EICO’s Engineering Dept 


© 414" meter, 3-color ‘Good Bad” scale 


© Line-adjust control. Blank socket lor new tubes. 
Protective overload bulb 





In stock at your local jobber. Write for free 
Catalog CT-7 Prices 5% higher om Wert Coast 


Liberal 


' 
trade Discounts 




















| 3-5/8" Z >| 
Kr 
6-VOLT BATTERY SOLDERING IRON AND WELDER io on | 
ratner nign tor occasiona 
U.S. Army release. Brand f i 
or meiting metals, cutting t e serap 2.x 4-inch 
} we Never Used Fully holes and soldering seams in » cme tala x4 : 
gy — soldering chassis. Also useful for ana shown in the above sketch 
‘ron can be used to solder 
| tal d ni | 2am ¢ > nverave ‘ 
or weld when connected to ‘ gq ~*~ age of these and the average cha 
ony tix-volt Herege pottery, . 4 tees & anchess * as steady as a milking stool 
s@6 approximately 200 to 300 h dut j clip 2 oe : _ , — "= 
watts. The high intensity arc oot 5 fH nar debe wen provide five different heigh 
between the metal to ree cable. (Battery not included.) quite stable. If you are wo 
e soldered and the carbor ann + ideal for use where current is larger amplifier chassis. bette: 
electrode (carbons supplied sco watts - not wy es , I ae 
free with iron) can be used to Ship wt ibs 1. 95 second set. By combining two 
heat tin or aluminum solder. Suitable also for ITEM NO. 126 a time, it is possible to handle 
light brazing and spot welding. Arc can be used UNUSUAL BUY (P.P. & Hdig, Chas. SOc) a time, it 18 poss) . land 
that comes into the shop 
VARIABLE SPEED UNIVERSAL MOTOR WATTHOUR METER W heelock 
110 VOLTS, A.C. OR D.C, ieeeee makes — reconditioned 
or 


iets tens cate ae Ideal trailer parks. 100-110 , 
ble speeds up to 3000 F.p.m., a” volts, 60 cycles, Z-wire AC. 5 SLIPPING TV TUNER SHAFT 
shaft extends from both sides of ame Heavy metal case 8'/," x 
moter, Measures 74, * 3'4” diam. overall Shp. Wt, 6/4," 15". Easy to install. Ship The channel-selector shaft or 
trem NO 127 PP. & png ny tone model 2D2424A turned 
f Haig. yne del 202424; ne 
Your Price . $2.45 Enos $i.2 ITEM NO. 33 $4.50 4 
PPh WaT. Chas. 75 | out changing channels. Ren 
| > _f P » aha ft 
AMAZING BLACK LIGHT BLAK-RAY SELF-FILTERING |} dr um, we found that the hat 


. sec g » front 
250-watt ultra-violet tight 9 ULTRA-VIOLET LAMP in two sections with the 


source. Makes fluorescent model X-4, with U-V tu turned down to receive a pla 
articles glow in the dark Pp wae ne . . “ . -- 
is. bee lame cachet. Vos s fitted in a hole in the rea 
experimenting entertaining, i uoreec ar ‘ t 9 tached to the drum (see draw 
unusual lighting effects “ ‘ . eve t ‘ 
Ship. wt. 2 ths $2.45 plastic sleeve was slipping 
TEM NO. 47 oe 
£6. 8 Hata. chos. 386) ae ee tee recap 
yele ° ne ro _ y 
by Underwriters has @ built-in transformer away a part of the sleeve a! 
~ 
POWERFUL ALL PURPOSE MOTOR ran oe ao one Chas. 80c) $16. 75 the two sections together a 
Sturdy shaded pole A.C. induc -_— -S- R. P. Balin 
= a am ae an a» an an am ap aw aw _P. Bali 
coe, mengr. 26 wotte, 5088 rem HUDSON SPECIALTIES CO "om : 
' a2"! 4 mounting studs ( The plast i sleeve I 
%" shaft, 3/16” diameter; 110 25 West Broadway, Dept, RE-75 node ¢ Panag te ye 
120 volts, 50-60 cycles. A.C. only New York 7, N.Y nob end from the drum 
ITEM NO. 147 5 am enclosing 1 remit ‘ 
UNUSUAL BUY $2.45 below, (He sure to ine PLA 
(*.P. & Hdig. Chas. 380) ie EE <<< FRTZZ —— 
——=| MINIMUM €.0.0. ORDER $5.00 K — 


280 POWER TELESCOPE LENS KIT COD. ORDERS ACCEPTED ONLY WITH 20° . Sy f 


r+ 
k ' . 1 POSIT INCLUDE SHIPPING CHARGES y FIT 
Make your own high powered 6 ft. telescope! 6? a6? 33 (182 «4126 ©«263423~=—aas ASS VZZZZ LL, 


Kit contains 2” diam., 75” focal length, ground KNOB SHAFT 
and polished objective lens 


and necessary eye pieces _— leone FP VK iy 
Magnifies 50x to 250x. Full = 
instructions e re : oan 
TEM NO. 125 % 


roe 92-95 CLLLLLLL 
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duces shock hazard in sets with trans- 
formerless B supplies. Soldering the 
shaft removes this protection. The 
shaft should be replaced or repaired hy 
drilling a small hole through the shaft 
sections and sleeve and locking the 
parts together with a hard plastic or 
fiber pin. Editor) 


BROADCAST PRESELECTOR 

Many European experimenters and 
constructors use outboard preselectors 
(r.f. amplifiers) and rotatable direc- 
tional antennas ahead of their broad- 
cast receivers to increase the sensitivity 
and to minimize co-channel and adja- 
cent-channel interference. One of these 
units was described in the article “Uni- 
rotor” in Radio Bulletin, published in 
the Netherlands. It consists of a 
cial ferrite rod type antenna mounted 
horizontally on a rotatable mount and 
an EF86 pentode amplifier. We have 
modified the circuit and construction 
details for readers who would likely find 
some of the original components unob- 
tainable. 


spe- 


FERRITE ROD ant 
MLLER 205-a 


~ = 
2 ELECT ROSTAT 
= SELD 


Fee 

Fig. 1 shows the diagram of the am- 
plifier as modified to use a 6BA6 tube 
The original rod antenna consists of 
50 turns of Litz wire closewound on a 
fiberboard tube fitted tightly over the 
center of a %-inch diameter ferrite rod 
about 5™% inches long. The antenna is 
cemented to a Bakelite fitting—a round 
control knob can be used—and leads 
brought down through the hollow spin 
dle. The antenna rod is centered in a 
copper-screen Faraday shield in the 
form of a split tube 5 inches long and 
about 2% inches in diameter. Fig. 2 


shows the construction of the antenna 


ee 
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ROD ANT 


- e 
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and the method of mounting and rotat- | 


ing. Rings of plastic or other nonmetal- 


lic material hold the shield in shape. It | 
is held in place by soldering the screen | 


to the metal tube used as a spindle. 

Constructors can duplicate th 
formance of this unit by substituting 
a ferrite rod loop antenna such as the 
J. W. Miller type 705-A or equivalent. 
Modify the shield dimension and 
mounting arrangement to fit the 
ponents on hand. 


com- 


DRYER FOR TV SETS 

In areas where humidity is consist- 
ently high, TV sets often develop trou- 
ble when they are not used enough to 
keep the components dried This 
trouble is usually reported after the set 
owner has returned from a vacation o1 
an extended trip. 

We prevent a lot of this by installing 
a 7.5-watt ceramic-enclosed heating ele- 
ment inside the and 
directly across the power line ahead of 
the switch. The cost of power consumed 
by the heater is negligible when com 
pared to the cost of a service call to 
repair a set damaged by moisture. 
Stanley Clark 


out 


set connecting it 


TURRET SOCKETS 


Here is a neat and inexpensive way to | 


mount resistors and capacitors 
socket. For miniature tubes, 
seven- or nine-pin saddle or 
socket as required. Cut the 
No. 6 screw 1% inches long and 
end of the screw into the small, 
circular shield at the center of the 
socket. This one mounts directly on the 
chassis. 

A retainer-ring or clinch type socket, 
the kind without a mounting 
plate, is then soldered to the other end 
of the screw in the same way. Resi 
capacitors and other 
now be soldered between the terminals 
of the tube socket and the terminals of 
the lower, dummy socket 

If octal tubes are 
Bakelite wafer socket below the 
socket on two 2-inch No. 6 
through the socket 
Either bushings or nuts can be 


shield base 


older 
one 


metal 


tors, 


component can 


used, u 


issed 


crew pi 
mounting hol 


ised to 


hold the lower socket in place illan J. | 


Ferres 


WARPED PHONO RECORDS 

Phonograph 
badly warped due to inadvertent expo- 
sure to excess heat. To straighten them 
immerse the record in hot water (140 
160° F) in a flat-bottom pan about 1 
inch deep. Invert a dinner plate 
the record so its weight i 
around the outside edge of the record. 
Add about a pound more weight on top 
of the dinner plate. Leave 
this way until the water has cooled to 
room temperature. 

Don’t try to rush this proc: 
high-speed cooling method 
the record will immediately warp again. 
—Louis M. Long END 
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Merchandising and Promotion 

CBS-Hytron, Danvers, Mass., is di- 
recting its consumer radio and TV tube 
advertising campaign toward women : 
the result of a survey which 


that women make 88.5% of all tele- 
phone requests for TV service and that 
the woman of the house is present du 
ing 76.95% of the calls, while the man 
is home for only 24.5%. The Good 


Housekeeping Guaranty Seal now ap- 


AVAILABLE IN 
SEMBLED LENGTHS 


Now at your Distributor’s—ampneno. Flat and Century 


Twin-Leads and 


4 Conductor Rotator Cable in new, easy-to-use 


preassembled hanks! Available in 50, 75 and 100 feet lengths, 


the new hanks are all ready for installation with lugs 


attached to one end, You save time on the job, achieve better, 


faster installations with AMPHENOL preassembled Twin-Lead! 


You'll have no trouble spotting these new Twin-Lead 


lengths—an attractive merchandiser has been specially designed 


to help Distributors display the new hanks. 


Here's the complete list of hanks: 





FLAT TWIN-LEAD 


CENTURY TWIN LEAD 


4 CONDUCTOR 
ROTATOR CABLE 


AMERICAN P 


chicago 50, illinois 





14.056.50 
14.056-75 
14.056. 100 
14. 100.50 
14-100-75 
14.100. 100 


14-298-50 
14-298-75 
14-298-100 


HENOLIC CORPORATION 














In Canada: AMPHENOL CANADA LTO., Toronto @M PHENOL 
a 


pears on new CBS tube carton 


Electronic Instrument Co., Brook 
lyn, N. Y., designed a package display 


f ie ltt 


merchandiser for distributors of it 
alignment crystals. 


Astron Corp., East Newark, N 
is promoting its capacitor line 
means of simplifying inventoric rhe 
company has streamlined its selection 
of models, eliminating numbers found 
inactive in recent research on capacitor 
inventories. 

Walsco Electronics, Los Angeles, 
Calif., introduced a counter display 
featuring a complete assortment of its 
phono and recorder drives. The com 
pany also announced a new dealer kit 
which contains 23 different drives cov- 
ering 85% of all changers now on the 


RADIO-ELECTRONICS 





BUSINESS 


market, packed in a transparent plastic 


case. 


veland, 


Ward Products Corp., Cl 


troduced a new four-color counter 


play for jobbers for its Jnvader fringe 
antennas, 

Astatic Corp., Conneaut, 
signed a Twelv-Pak 
placement kit which contains the twelve 
most popular cartridge 
transparent plastic case 
the kit are a jeweler’s 
an eight-page master cro 
placement chart, listing every cartridge 
made. 


Ohio, de 
new cartridge re 
packaged in a 
Included with 
crewdriver and 
index re 


Permo Inc., Chicago, de 
needle cabinet to 


igned a new 


serve as a display, 


storage bin and self 
for replacement needle 


dispenser 


Production and Sales 
RETMA 
TV set 


nine-year 


reported hat 
were shipped to dealers in the 
period from 1946 through 


JULY, 1955 
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1954. Last 
shipped. 


RETMA reported that 
duction of 2,188,252 for 
months of 1955 was 50 
duction for the same peri 
Radio set output of 3,64 
first quarter of this y« 
ahead of the 1954 


year vere 
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Calendar of Events 


Western Electronic Show and Cor 
Aug. 24-26, Civie Audit Y 

Calif 
British National Radio Show 
Earls Court, London, ft 
German Radio, 

hibition, Aug. 2 

many 


Phonograph and TV Ex 
ept l 











Mergers and Expansions 

Telautograph Corp., New ) j 
Los Angeles, merged with Walsco Elec 
tronics, Los Angel ‘ { 
as a division of Te la itovrapl 
L. Schott, president of W 
continue in that capacity 
be no personnel changes in 
firm, 

Permo Inc., Chicago, 
Products of the same city 
manufacture 
under that 
Fidelitone 


m whicl 


purcha 
Pern 
now both Z 
trade 


and 1’ 


brushes 
its own 
brushes. 

General Dynamics Corp., which built 
the atomic-powered submarine Nautilu 
merged with Stromberg-Carlson, Roch 
ester, N. Z; 

Texas Instruments, Dallas, purchased 
the business and assets of Radell Corp., 
Indianapolis resistor manufacturer, and 
will transfer production operatior 
Dallas. 

Raytheon Manufacturing Co 
Mass., set up a 
with Minneapolis-Honeywell Reg 
Co. for the engineering and 
of high-speed electronic data 
ing systems for busine d 
The 
by a jointly owned company 
Corp., Waltham. Ra 
nounced the 
house and sales 
tubes and 
Park, Il. 

Sylvania Radio Tube Division o) 
a new 210,000 square-foot 1 
Williamsport, Pa., for fir 
packaging 
tube 

Cornell-Dubilier, of 
N. J., formed a ne 
Division with headqua 


offic e¢. 


tham, 


ont 


ment project will be car 
Datamatic 
ytheon 

opening of a ne 

office for its elect 


semiconductor 


operatior 


Daystrom Ine. Elizabet 
merged with Weston Electrical Instru 
ment Co., Newark, N. J 

Radio Receptor Co., 
tional building in 


sroo} 


Business Briefs 
National Co., M 
provided with 
from Easy Wa 
Syracuse, N. \ 
with Sid W Richardson 
and Clint W. Murchison 


$2 000 00 
, 
man 


Corp., 
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PROVEN 
TILT OVER 
TOWERS 


E-Z Way TV Towers crank up and down. Can 
be easily lowered and the antenna tilted over to a 
height of only six feet above the ground and made 


absolutely hurricane proof! 


CRANKS UP AND DOWN @ TILTS OVER 

NO GUY WIRES—NO CONCRETE ® NO ROOF DAMAGE 
NO LIGHTNING RISK ® HURRICANE PROOF 

GREATER DISTANCES—CLEARER PICTURES 


The only practical free-standing tower is one that can be lowered in case of strong winds, 
E-Z Way Tower is the sturdiest, most unique and versatile tower in the industry. High-test 
steel construction. Electric Arc welded. Each section completely immersed in Pliotite $-5 
(rubber base) aluminum enamel for long-lasting weather resistance Most economical. 
Easiest to install. Easiest to service and add antennas. Twelve ftilt-over types from W’ to 
85’ VHF heights. Fifteen building-attached crank-up types of towers. Each tower specifically 
designed for a particular use 





£-Z Way manufactures tilt-over towers for 
“ham’’ operators, Write for information and 
prices 


E-Z2 Way manufactures rigid towers for trans- 
mission and 2-way communications antennas, 
Write for complete information 

















Distributor Inquiries Invited RT 1 and Intormation Write: 


E-Z WAY TOWERS, Inc. 


5901E. BROADWAY «© P.0.B0X 5491 © TAMPA, FLORIDA 
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JENSEN NEEDLES!” $0.80 plus a few cents postage. Gtherwiee, ‘t wil 





DON'T 
THROW 
OLD 
= RADIOS 
——~ AWAY! 


Here's the data you need 
to fix them FAST and r-i-g-h-t! 


Just look up the how-to-do-it data on that 
you want to fix! 


ld radio 


Four times out of 5. this giant ' j 14-page 
Ghirard) RADIO TROUBLESHOOTER'S HANDBOOK 
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time Handbook were pract 
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Robert B. Davison 
was apponted dis- 
tributor sales man- 
ager of Cannon 
Electric Co., Los 
Angeles. He has a 
wide background in 
and jobber 
organization and 
was most recently 
sales manager for 
Pacific Electricord 


sales 


R. B. Davison 
Lawrence A 
pley, presia 
the Americ: 
agement 
tion, wa 
director of 

nia Electric 
ucts, New 
City, increa 
the board member 
L. A. Appley ship from 9 to 10 
Alfred E. Bourassa 
was appointed to 
the position of mer- 
chandising coordi 
nator for CBS-Hy- 
tron, Danvers, 
Mass. Before his 
present appoint 
ment Mr. Bourassa 
was assistant man- 
ager of the adver- 
tising department. 
A. E. Bourassa 
Personnel Notes 
. . » Lloyd Dopkins joined Gran 
ucts, Long Island City, as vice pr 
in charge of sales. He wa 
with the Crosley Division of 
ufacturing Corp. 
... H.S. Gwynne was named n 
of the Tube Industry Sales 
the RCA Tube Division, Hat 
C. W. Taylor was appointed t 
position of manager, 
marketing. Gwynne was forme: 
ager, market plans and anal) 
lor was manager, tube part 
chinery sales. 
... John L. Woods, 
American Phenolic Corp., Cice: 
was elected to the board of 
Fred G. Pace, administrative i 
to the president, was named secret: 
Everett W. Olson, dire 
communications for Webcor, ¢ 
was appointed director of pul 
tions and advertising. 
; Leslie F. Muter, president 
Muter Co., Chicago, and a di 
RETMA, was awarded the 19 
of Honor by RETMA at 
dustry banquet in Chicago 


color 


comptre 
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SPEAKER ENCLOSURES 
Advantages and disadvantages of the 
many types of enclosures for hi-fi loud- 
speakers are discussed in an 8-page 
brochure. Frequency response curves 
which may be expected from different 
cabinet types are reproduced to illus- 
trate the ¢haracteristics of different 
enclosure designs. Information for the 
design and construction of bass-reflex 
enclosures and detailed drawings for 
the construction of a corner enclosure 
is also given. 
Altec Lansing Corp., 9356 Santa 
Monica Blvd., Beverly Hills, Calif., o7 
161 6th Ave , New York 13, N A 


AMPLIFIER-SPEAKER 
A 1-paye brochure describes the 
Ampex 620 speaker-amplifier and _ its 
uses with the 600 tape recorder 
Ampex Corp., 934 Charter St., Red- 
wood City, Calif. 


COLOR TY 

Magnavox’s Service Trainmg sul 
letin No. 2 Colorimetry represents 
the first in a series of training bulletins 
on color TV. It is expected that suc 
ceeding bulletins will be distributed at 
the rate of approximately one per 
month. These bulletins are designed to 
give a good working knowledge of the 
NTSC coler system, and will cover the 
circuitry of Magnavox color receivers 
when such receivers are available 

Bulletin No. 2 describes light and 
the human eye, color mixing and color 
specification. 

Magnavor Co., Factory Service Dept., 
Fort Wayne, Ind. 


OUTPUT TRANSFORMERS 

Acrosound’s Ultra-Linear Output 
Transformers are described in a 16 
page pamphlet, which gives technical 
information as well as schematics 

Acro Products Co., 369 Shure Lane, 
Philadelphia 28, Pa. 

ELECTRONIC COMPONENTS 

Catalog 29 contains in 16 pages tech 
nical data and illustrations on elec- 
tronic components. This 1955 catalog 





Any of all of these catalogs, bulletins, or 
periodicals are available to you n request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate iden 
tification, mention the issue and page of RADIO 
ELECTRONICS on which the item appears 


UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 
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PHOTOGRAPHS 


RADIO-ELECTRONICS can use good photographs of ery é benches, 
service shops, high-fidelity audio layouts, and any other interesting and 
original radio-electronic devices. 


We will pay $6.00 each for good professior al photos or j slent, suit- 
able for reproduction. 


Full information on subject photographed will increase the sicceptability. 


The Editor, RADIO-ELECTRONICS 
21 West Broadway, New York 7, N. Y. 
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GERNSBACK PUBLICATIONS, INC., Dept. 75 
25 West Broadway 

New York 7, N.Y. 

Enclosed is my remittance of $ 

Please send me the following books postpaid 
Probes 


4 


52 


ee your distributor 


The Oscilloscope 


shoot trouble faster with 


PROBES 


Here's a brand new book just off the 
press, which tells you how probes are 
designed and how to use them for 
quicker, better and more accurate 
servicing with today’s complex test 


instruments, 


BASED ON ACTUAL EXPERIENCE 
PROBES was written by a probe 
facturer, and a 
give you the 


manu 
teacher-engineer. They 
benefit of their knowledge in 
readable language, plus the practical 
experience of ervice technicians who use 
every day on their jobs. This book 
tells you how to use probes to isolate TV, 
Enables you to get 
more out of your test instruments. It is an 


plair 
probes 
radio, or audio troubles 
excellent guide to commercial 
well as a convenient handbook on construct- 


ing your own—including, for the first time 
in any book—a transistorized model. 


ELEVEN COMPLETE CHAPTERS 
Crystal demodulator 
probes ® Working with 
crystal probes ®@ 
Voltage-doubler probes @ 
Balanced probes ® Low 
capacitance probes @ 
High-voltage probes @ 


pi obes as 


Isolation and direct 
probes ® Specialized 


probe © Vacuum-tube 
probes ® Television 
waveforms 


probes @ The Chromatic 


probes 


PROBES. 
end Mart 
back Librar 
224 Pages 


; ; 
ra 


Also available in a dur- 
able cloth-cover edi- 


tion $4.00 


RADIO-CONTROL HANDBOOK 
$2.25 


No, 53 


192 page 


THE OSCILLOSCOPE—'\ 


192 page 


$2.25 


Cloth-cover edition $4.00 
TRANSISTORS—THEORY AND 


PRACTICE 


5!. $2.00 


TV Beran TeCnoues 


4 49 


$1.50 


RADIO & Ww TEST —. 
d $1. 


sauaanenatn-ihedie. 


Measurements. 


Construction, 


No. 48. 128 pages. $1.50 


RADIO & TV HINTS 
ge $1.00 


or mail this coupon 


N 4é 


| 

| 

| Basic 
| ‘ 

| 


Paper cover $2.50 Cloth cover $4.00 | No, 43 
C) Paper cover $2.25 Cloth cover $4.00 | N 
4) 42 4) a4 45 46 

“ay 50 si C83 
No. 41 “ 


42 li2 


TELEVISION TECHNOTES 
‘8S page $1.50 


9" TUBE PUNDAMENTALS 
4! 76 | $1.00 

RADIO COURSE 

er. $2.25 

MODEL CONTROL BY RADIO 
page $1.00 
HIGH-FIDELITY TECHNIQUES 
pages. $1.00 
PUBLIC-ADDRESS GUIDE 


75¢ 


PRACTICAL DISC RECORDING— 


N s¥ 96 


Publishers of 


jes 75¢ 


RADIO-ELECTRONICS 








TECHNICAL LITERATURE (Continued) 


includes specifications on the new 
Fastatch dual controls, Snap-Tite con 
trols, 1,000-volt rated dise capacit 
P.E.C. kits, temperature-compensating 
tubular capacitors. 

Centralab, Division of Globe-U nior 
Inc., 900 E. Keefe Ave., Milwaukee 


Wis. or any Centralab distributor 


TRANSFORMERS 

Stancor’s 24-page Catalog S-101 
tains a numerical index and price 
This illustrated catalog has inform: 
on transformers for TV, industrial : 
communication applications 

Chicago Standard Transformer 
Addison and Elston, Chicago 18, 


EQUALIZERS 

Catalog No. 12E (16 pages) illu 
trates, with response charts, 
and wave filters. It gives many app! 
cations of this type of equipment 
sound and sound recording. Case studi 
with solutions are given At iched t 
the outside cover is a simulated 
rical bill 
Cinema Equalizers 


rs 


equalizers 


Sound Stage Slan guag 
which give 
used by the trade for variou 
items together with thei 
numbers. 

Cinema distributors or Cinem 
neering Co., Division of Aerove 
1100 Chestnut St., 


RESISTORS 

Bulletin T-1 gives data on construc 
tion, dimensions, machining te« 
tolerances, resistance values, power and 
voltage ratings, temperature and volt 
age coefficients of IRC 
and concentric disc resistors. 

International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. 


MICROPHONES 

An eight-page brochure, Tech) 
Information on Condenser Microph 
details their operational theory 
and, in chart form, typical characte: 
tics of these microphones with compari 
sons to other types. Nine formulas ar 
four charts are included 

Frank L. Capps & Co., 
Pl., Valley Stream, N. 


AUDIO EQUIPMENT 
The new Audio Master cata 
three-speed portable 
players, transcription player 
with PA combinatior 
film projectors and record playe: 
Audio Master Corp., 17 I 
Ne w York 17, N, 7. 
PRINTED CIRCUITRY 
An eight-page illustrated bool 
Printed Circuitry describes in det 


Bur bank, 


hnique 


resistance strips 


basi 


scribes 


systems, 


applications and advantage 
electrical products and equi; 
well as technical informatio 
design or planning of such 
Different types of base 
laminate characteristics, cir 
preparation of master drawing 
ing techniques and pricing 
are discussed. 
Cornell-Dubilier Electric C South 
Plainfield, N. J. END 


RADIO-ELECTRONICS 





28 USES FOR JUNCTION TRAN- 
SISTORS. Sylvania Electric Products, 
Inc., 1100 Main St., Buffalo 9, N.Y. 
6x9 inches, 47 pages. 25c. 

Transistor prices are now within 
reach of all experimenters, and many 
will want to try their hand at building 
practical and useful circuits. This 
manual offers them a good start. It 
describes amplifiers, oscillators and 
devices as tested in Sylvania 
All diagrams are clearly 

component values and 


control 
laboratories. 
marked with 
operating data. 

In addition to voltage and power 
audio amplifiers (including a 5-watter), 
the circuits include a phase inverter, 
multivibrator, r.f. relay, photoelectric 
counter and many others. The last 
chapter shows a selective null detector 
and several electronic meter circuits. 
The latest Sylvania high-power tran- 
sistors listed and rated for handy 
reference.—1Q 


are 


HI-FI 

Hoefler. 
Greenwich, 
pages. 75c. 

This manual describes in turn each 
link in a hi-fi chain to help the reader 
choose his own equipment. Hundreds of 
photographs and diagrams are in- 
cluded. The text is informal, non- 
technical, interesting, complete. 

The book begins logically with a few 
pages on characteristics of the human 
ear, the nature of musical sounds and 
the requirements of a hi-fi system. A 
hort history of records, radio and FM 
follows. Separate chapters 
records, turntables, tone 
enclosures 


MANUAL, by 
Fawcett Books, 
Conn. 64, x 9% 


Donald Carl 
Dept. 232 
inches, 144 


discuss 
controls, tun 
ers, speakers, and how to 
the various 
when to 


assemble 
Questions 
three 
a turntable, 


components 
change styli, why 
FM vs. AM. how to pick 
how to install a tuner 
A special chapter on tape 
recording shows how to edit 
and handle a mike. 

A hi-fi directory lists manufacturers, 
and publications.—/Q 


speeds 
are answered, 


operate, 


dealers 


HI-FI 
Kendall. 
ith Ave., 
inches, 164 pages. 
Seratch an 


William J. 
432 
5, x 8Y, 


HANDBOOK, by 
Thomas Y. Crowell Co., 
New York 16, N. Y. 
$2.95. 
audiophile (you can use 
a sapphire needle, but diamond is pref 
erable) and you will find a rugged 
individualist, a determined character, 
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NOT 40% 


. - » NOT 50% 


NOT 60% but... 


SAVE 70%, 80% and 90% OFF LIST PRICES! 


OA2 
Oa4a 
oe82 
oc3 
003 
or 
1aaP 
1A7GT 
183GarT 
icseT 
iosar 
if7arT 
1G6GT 
140 
inser 


STANDARD BRANDS 
and NATIONAL BRANDS 


All tubes individually boxed. We 
also carry @ full line of al! special 
purpose tubes. Send us your re 
quirements. 


FREE 
with each 
$25 or 
more of 
der 5-Pc. 
S yivania 1/6GT 
Repair Kit. Value $4.95. Inciudes ila 
flashlight head, Philips serewdriver, flat 116 
head alignment toc! and ILA 
polystyrene case, 1LA6 
ite 
iLcée 
1.06 
iLe@3 
1165 
itnHe 
ILns 
INSGT 
iPsarT 
ina 
a”s 
ise 
iss 
iva 
iTserT 
lus 
ius 
iv 


screwdriver, 





29° SPECIALS! 
2v30 owe ee Onty! 


6x7 
6c6 7c4 
77 











FREE with every order re 
gardiess of size! Here it is—free 
to everyone—a combination kit of 
resistors, condensers, volume 
trol and line cords—retail value 
$2.95. (May be purchased separate 
ly, if desired.) 


NEW at Stanley Aim 
complete Parts Dept. | 227 
Save up to 90°, off list *°** 
prices. Send for parts and 

tube listing. 


TERMS: 


con 





sd] 
1.00 


Same 


25% deposit required on ali 
orders, balance COD. Orders under 
$5.00, $1.00 service charge Postage 
paid in USA on all orders accompanied 
by full remittance. All unused money 
refunded with order 

OPEN ACCOUNT TO RATED Finms 
Our tubes 
sources as 
mfas., etc. Most are new, baiance from 
gov't and other equipment. ALL TUBES 
RTMA GUARANTEED FOR ONE YEAR! 


from such 
agencies 


surplus 
receiver 


Dept. RE-7 








day service. 


14Q7 
1ee80a6ea)1 
1996 
19Ts 
24a 
25aA7GT1 
25avearT 
28806e0q0T 
25.6arT 
2sys 
25275 
25z76aT 
6c06a i 27 
6es 2L70T 
6FSarT . , 35A5 
sz3 1585 
sz4 ‘ 5a6é SCS 
6AT ) ‘ Ss. 607 
6Aa 
Gana 
Gara 
6aG5 
GAHE6 
6AI5 
GAKS 
GALS 
GALTGT 
@aqas 
6A55 
6AS6 i 
6AS7G 2 
6AT6 
6AUSGT 
6AU6 
GavSGarT 


6807 
68H? 
68/7GT 
6SK7 i 
65.767 128i 
i 
i 


1i7N7GT 
i 


6AxSGT Li7vP7GrT 
664 

68A6 
6ecs 
68686 
6ears 
686660 


6SN7GT 11773 
1ivyz7eaT 
2080 
2081 
9001 


6so7aT ) 
6SR7G7 73 
6687 14Aa5 
eT7a A 14a? 
6veaT 1486 











1.18 


All tubes RTMA 


for one full year 


Stanley ELECTRONICS cone. 


935 MAIN AVENUE - PASSAIC, N. J. 


GRegory 1-2498 





rev TYMAC tu sodi 


11!XMAS IN JULY!!! 


when you get the 
“Jumbo Radio-Electronics Parts Kit'’ 


CHOCK-FULL OF NEW & SURI'LUS ODDS & END 
GULAI 


Savervas HAND MIKE 
K d moulded bakelite cane 


~~“ 
A 
if 
| 
| 
a | 
| 
COLOR TV. os 


0" $1.20 16 a7 $1.98 24°-27 $3.98 | 
12° -14°— 1.49 is 289 
20% Deposit req Nad add sufficier 


‘LEGrENE "°°" | 


EASY TO LEARN CODE 


New Vork 7 7 a. vg 
~ 
It is easy to learn or 


ith an Inestructograpt 
Wi 
pract 
tye hoers 
Available 
alpet 


t postage 


incre ane 
advanc ed 


QuM 


BY THOUSANDS! 


1 rar 
ready—no 


ENDORSED 


Alwa 


ansistance 
quired the code he | 
Write today for convenient rental 


INSTRUCTOGRAPH COMPA 


4701 Sheridan Rd., Dept. RC, Chicago 40, tl, 


NEW! ATLAS CJ-30 
COBRA-JECTOR 


INDESTRUCTIBLE 








List $40.00 


NET $24.00 


Compiete 
with Driver 


Weatherproof 

Line Matching 

Transformer 

as shown, 

Net $5.10 

New versatile all-purpose projector —excellent 

for paging & talk-back, intercom, marine, and 

industrial voice & music systems. Penetrat 

ing articulation assures wide angie inte 

bie coverage even under adverse sound con 

ditions, “ALNICO-V-PLUS” magnetic assembly 

Double-sealed against ail weather. Omni-direc 

tional mounting bracket. Quick, easy 

installation. An amazing “power package 

Specify the CJ-30 for the “tough’’ jobs! 
input Power (continuous 15 watts 
input Impedance 8 ohms 
Response )-9000 cps 
Dispersion 120° « 60° 
Dimensions g, 14” « 6” 

Length, 14” 


WRITE FOR COMPLETE CATALOG 


| ATLAS SOUND CORP, 


In Canada 
Atlas Radio Corp.,tid 


vera 








High 
COLLINS 


a WIT in 
Jeary 


AUDIO PRODUCTS CO. 


‘PRE-FAB’ TUNERS 


Collins Audio Products Co is in ne way 
afrilicted with Collins Redie Co. 

Each Collins Tuner Kit te comptete with 
punched chassis, tubes, power transformer, 
oower supply, components, hardware, dial 
assembly, tuning eye, knobs, wire, ete., 
as well as the completed wih-assemblies 
FM tuning units, AM tuning unite, TF 
amplifiers, ete, All su-assembties wired, 
tested and aligned at the factory make 
Cottine Prefab Kits easy to assemble even 
without technical knowledge, The end re- 
suit ic a fine, high quality, high fidelity in- 
strument at often less than half the cost-— 
hecause you helped make it ANDO BOUGHT 
1T DIRECT FROM THE FACTORY, 


wEw PM TUNER KIT 
Me decorative gold front 
front end 

te 


New cascode 
choseis 
unit and 

3.000, xe le 
. “ 
ping web 
wal Gold 
ver av ailable at $3.5 
© 


NEW FM-AM TUNER KIT 


qoqrvesve Day | front pone b 4.4 tuner 


FMF-38 Tuning Unit with Cascode 
Permeability tuned + tubes AFC 3 
microvolts sensitivity, May be used with 
any t07 me iF amplifier 

such as our IF -6 

2? pounds 


AM-4 Tuning Unit 

t-qang tuning condenser. Unit covers $30 
to 1600 KC. Completely wired and tested 
with tubes. 4 tubes. Chassis 

plate measures: 4° x 7™% 2% 

pounds 


1F-6 Amplifier 
6 tubes, 10.7 MO 
tien, high gain 


Le distor- 
, gounde : ‘21 
=~-—- MAIL COUPON TODAY! -—-— 
To: Collins Audio Products Co., Inc 


0. Box wa RE.7 
Westfield, WI 
Tel. Westfield 2.4500 


PM Tuner Kit O FM-AM Tuner Kit 
PME.18 Tuning Unit 1F-6 Amotifier 
O AM.-4 Tuning Unit COVER 
Name 
Address 
State 
xu Ss 
Bee weights, add shipping cost $ 


Total amount enctosed § 
O Check GO Money Order 


City 
Amount for 


WHEN YOU THINK OF TUNERS 


THINK OF 
COLLINS AUDIO PRODUCTS 


| weasel words on a rather 


setup. 
| subject to debate Vie 


| FILTER DESIGN 


| of filter and 





| Printing 


| engineers and 


}ume X). 
| ence, Ine., 


| technical 
| presented during the 1954 session 


inches, 
| presenting 


| ment of the rocket as a 


| for studying the upper 


| TELEVISION 


BOOKS 


a nonsplitter of phrases. This is just 
as well, since the end product of any 
system is a matter of personal 
judgment. You may not agree with 
everything that William J. Kendall 
writes, but his forthright avoidance of 
touchy topic 


audio 


is endearing in itself 
Primarily directed to 
this book is a v: 
for service technicians, 
ailing TV sets who wish to 
a grip on the entire field of electronics. 
Every section of a hi-fi system is fully 
explained, from the pickup through the 
preamp and amplifier to the speaker 
Well written, informative, but 


a nontechnical 
iluable primer 
surrounded by 
maintain 


audience, 


DATA FOR COM- 
MUNICATION ENGINEERS, by J. H. 
Mole. John Wiley & Sons, 440 4th Ave., 
New York, N.Y. 6! x10 inches, 252 
pages. $7.50. 

This work simplifies the 
difficult problems of analyzing 
signing filters by supplementing theo 
retical principles with 
formulas and tables 
lected to reduce 
calculation. A 


extremely 
and de 
form charts, 
prepared or se 
yreatly the labor of 
knowledge 
theory 


college-level 


transmission-line 


is assumed, 


TABLES OF CIRCULAR 
PERBOLIC SINES AND COSINES 
FOR RADIAN ARGUMENTS (Na- 
tional Bureau of Standards Applied 
Mathematics Series %6—reissue of 
Mathematical Table 3). Government 
Office, Washington 25, D.C. 
inches, 407 pages. $3. 

tables of 
and 
scientists u 
ested in pure and 


AND HY- 


8x 10! 2 
These 


bolic sines 


circular and hyper 
used by 
ing or inter 


applied mathematic 


cosines are 


PROCEEDINGS OF THE NATIONAL 
ELECTRONICS CONFERENCE (Vol- 
National Electronics Confer- 
84 E. Randolph St., Chicago, 
Ill 6%%x9% inches, 808 pages, plus 
indexes. $5. 

A part of the record of 


permanent 


| technical material presented before the 


this 
papers 


volume contain 86 
and three 


conference, 


addresse 


DEVELOPMENT OF THE GUIDED 
MISSILE, by Kenneth W. Gatland. 
Philosophical Library, Inc., 15 E. 40th 
St. New York 16, N.Y. 54%x8% 
292 pages. $4.75. 

This is the second edition of book 
factually all available con- 
temporary information on the develop 
guided offensive 
and defensive weapon and for such 
peaceful applications as r aids 
atmosphere and 


esearch 


outer space, 


TUB! LOCATION 
GUIDE (TGL-5), Pe pared and pub- 
lished by How ard W. Sams & Co. . 2201 
E. 46th St., Indianapolis 5, Ind. 54% x 81 
inches, 232 pages. $2. 


(Continued) 
This latest addition to the Photofact 
of tube-location guides « 
1954 TV receivers, show 
the type, location and function of t 
and the type and location of fuss 
convenient empprement to service 


series 
1953 and 


OPERATION TV, by Stephen A. 
pote. Vantage Press, Inc., 120 W. 3ist 
, New York, N. Y., 54% x 84 inches, 

a1 ‘pages. $2.50. 

An easy-to-understand book 
swers the TV set owner’s que 
about reception and shows him how 
improve the set’s performanc 
save money on service calls by 
ing the set’s service controls prope: 
PICTURE BOOK OF TV TROUBLES 
(Volume 3—Video LF. and Video Am 
plifier Circuits), by John Rider Labora 
tories Staff. John F. Rider Publisher, 
Inc., 480 Canal St., New York 13, N. Y. 
4, x BY, inches, 90 pages. $1.80 

A handy 
video i.f. 


Keyed 


guide to trouble 


and video amplifier 
oscilloscope and _ pict 
patterns illustrate the effect 
short misalignment and char 
component values in eight 
circuits 


BASIC ELECTRICITY 
ELECTRONICS, two series of five 
books each, by Van Valkenburgh, 
Nooger and Neville, Inc. John F 
Rider Publisher, Inc., 480 Canal St., New 
York 13, N. Y. 6x9 inches, 579 pages 
in electricity series; 518 in 
series. $2 per volume, $9 for 
volume set. 


and BASIC 


electronics 
each 5 


Designed primarily to give 
struction to Navy students, ré 
of previous education, these b 
low a pictorial style in whic} 
ubject matter is illustrat 
are largely prominent draw 
cuted with a pedagogical 1 
an esthetic objective. Usua 
simple, they get their ide 

The text not 
same fundamental quality 
advanced than the i 
In many there is not 
text to explain the subject 
value of the books is therefor 
plementary material, especi 
student who often 
explanations difficult, and 
structor who can make use 


FS 


has been 


more 


cases 


home 


“What else did you try?” 
RADIO-ELECTRONICS 





RADIO SCHOOL DIRECTORY 








MORE JOBS 


than graduates 


Demand for our engineering 
gre udu ates exceeds supply. Effective place- 
, nerves Study in thi orld-famed college 
€ tablis hod 1884. Quarters start September, Jan- 
ary March, June Approved for 


“Bach. Sc. degree in 27 months 
Complete Radi Eng. course include ry UHF 
and FM. Also Mech., Civil, Elec., Cher Aero. and 
Adm. Eng su Adm., Acct. Small classes, Well- 
equipped labs. Modest costs. Prep. courses. Write 

Jean MeCarthy, Director of 
for Catalog, View Book and “Your 
Career" Book. 


Veterans, 


Admiasions, 


mr 


t) TRI-STATE COLLEGE 


2475 College Avenue, Angola, Indiana 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
EL TRONICS 
RADIO SERVICING 


| Television Servicing ioe 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 

















TV REPAIRMEN 
EARN TOP MONEY! 
IN JUST 12 MONTHS, COM. 


PLETE TV SERVICE TRAINING, 
INCLUDING COLOR Ww Stre 


for ytalog 111 T y 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 


Ss GET INTO 
ELECTRONICS | 


You can etter ue uncrowded 
expansion 


fine ‘ ense 


ulio ' 
demand by ma it 
r 


wr ite for catalog 


P VALPARAISO TECHNICAL INSTITUTE 


Dept. C Valparaiso, 





RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St.. New York 14 Y. 
f OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RE-55 for Catalog 


Get Your F.0.0. LICENSE Quick: 


Sesvecpentumee or residence preparation for 
F.c examinations. Results guaranteed. 


Resident classes held in 
WASHINGTON, D.C. and HOLLYWOOD 
CALIF. 


An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for al! classes 
of licenses. Beginners get 2nd ass license ir 
weeks and Ist class in 3 additional weeks 

for our FREE booklet with complete details 


GRANTHAM School of Electronics 
Dept. 101-M, 6064 Hollywood Bivd., Hollywood 28. Ca! 
Dept. 201-M, 737 11th Street NW, Washington 4. 0. 




















Please Mention 
RADIO-ELECTRONICS 
WHEN ANSWERING 

ADVERTISEMENTS 
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RADIV be nONTHS 
ntens hve, eee course incl ad ng 
y and design, televisi 
in Acronauttcal, Ch ‘ 
Mechanical Enat iT a ; 
September, December, March, J 


INDIANA TECHNICAL COLLEGE 
1575 E. Washington Bivd., Fort Wayne 2, Indiana 


y"" man Leer how to send and 
an nd aph 
usands of 


Good ay 
Learn at 
rough famous Candler 
for Araateur t 
cense. Write for FT ‘ 
CANOLER tag co. 
Dept. 3-1, Box ¥ 28. D 





EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION ie 


SERVICE 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FoR 
THE TOP PAYING $5,000. 
$10,000 PER YEAR JOBS 


UHF—COLOR—VHF 
Master the latest, up-to SEND FOR 
the-minute TV and Color FREE 
TV developments QUICKLY BOOK TODAY! 


WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the 
Practical time under expert instructors. Grad 
in big demand because they have the 
rience” necessary for immediate ‘‘ber 
visory positions. You learn every phase « 

TV servicing (AM, FM, VHF, UHF). WT! mer 
promotion Can demand better pay 
highly profitable businesses of their 

latest and most PRACTICAL PERSONA 
BEHIND THEM. You concentrate al! y< 

@ PROFESSIONAL TV SERVICE TEC 
essential math and engineering theory « 
CAN EARN WHILE YOU LEARN. Special f 
APPROVED FOR VETERANS, Find out how » 
into the TOP PAY GROUP — Send for this fact 
book NOW! 


WESTERN America's Leadir 
TELEVISION = =—_sFelevision 
INSTITUTE aay 
Western Television institute Dept. € 
| 341 W. 18th St., Los Angeles 15, Calit 


Without obligation, please send FREE fully 
‘ee (No salesman wil! cal! 


| NAME 
| ADDRESS 








Become an 


ELECTRICAL ENGINEER 


Major in Electronics or Power 
BS ewe in 36 months 
Preps a career 
neer or 
engineerin cl ind take 
pportuni- 
ties in the | field 


advantage 


optional 
ismilitary, 
ining may 

ed credit 


en 
Enter Radio and Television 
courses 12 to 18 months 


You can be a rad ci 
months. In an add 6-month 
can become a rad ion tec 
Ciath witli 

degree 


ludec 

tec ‘ ; form 
this f i leading 

degree Engineering 

wenty-or i ec electronic 
electrontk 1 electronic 
design are ne led hese ourses 
Courses radio-televi 
sion ser, ctrical serv 


preparatory 





Terms September, January, April, July 
former stu 
dent annual « iH states 
23 forei j ‘ profit insti 
tution. 6 é pproved for 
veterans my 


MILWAUKEE 


SCHOOL OF ENGINEERING 


SSE Se eS S220 0088 4 
MILWAUKEE cnet -. INE ERING 


Dept. RE-765, | N. Milwaukee 
Milwaukee |, Wi 


“TrTTILILILLiLiLiLitiititrtitetttitr re. 
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penost 


WILL MAKE 


These unique patented transtormers provide the low 
est posible distortion audio band 
along with flat frequency response over an exception 
ally wide band in order to obta superior transient 
performance. Acrosound Ultra transformers 
sre available in power brackets watts to 
100 watts to fill any audio requirements where the 
uitimate in high fidelity reproduction is desired. A 


over the entire 


near 
from 10 


Ultra-Linear 


TRANSFORMERS 
YOUR AMPLIFIER BETTER 


yours 
This 


complete description of the Acrosound line is 
FREE in « 16 page booklet available on request 
also includes seven full pages of high fidelity ampli 
fier circuits of outstanding performance. Compare 
ations of Acrosound Ultra-Linear 
formers and circuits and see why Acrosound 
Linear is the best! 


trans 
Ultra- 


the specific 


sn quality of Acrosound transformers is illustrated by 
he specifications of the TO-330 model, designed for 
high power Ultra-Linear amplifiers. 
to 100 | 


w 
v 


wm $399 
Other models are 
cations for most 


Ultra-l 


Prices slightly higher in the West 


ACRO PRODUCTS CO., 369 Shurs Lane, Phila. 28, Pa. 


Countersign 
of SUpPerior 
WITS san: 


d Performance 


Famou for Quali ar 


commer 


beginning of 
TV Antenna 


since the very 
radio! CORNISH 


Cable and Tubular Twin-lead ar 


packaged now sto you just cant miss 


em. Look for these orange-and-biack 


display cartons, at all good dealers 


CORNISH WIRE CO., Ww 


50 Church. Street New York 7, N.Y 





YOUR CONSISTENT, 
RELIABLE SOURCE FOR 


STANDARD 
BRAND TUBES 


—Only the § Top-Quality Brand« Shipped— 
individually boxed @ Only tet quality 

Latest Dating © Standard RTMA Guarante 

No private label, electrical or mechanical rejects 

No rebrands or rewashed ‘‘barqains 


© Pree 1 S New Air-Mall Handy 
Blank. New Summer Edition— 


Liete ALL Popular TV 
Mail-Order « 
Tube Orders Over 
Postpaid. Overnight Shiomen 


SPECIAL PURPOSE TUBES and TRANSISTORS 
complete tisting on MTG 


and Crystai Diodes. We 
2.000 types at excetiont prices 








with Remittance) 





Industrial 
stock 


over 





© Immediate shipments 
on all types ? CBS 
Cathode-Ray Tubes di 
rect from factory-to 
you’ Only tet quatity 
shipped 


Write for complete price 
TUBES list. New low 


prices 


new pix tubes 





5 priate METEOROLOGICAL TRANSMITTER 


$2.00 





Geiger 
A precision instrument 

Mode! LOMVT Voltage Converte 

3 ounce unit delivers up to 7 000 


Write for 


369 50 


S 9.95 


ails on above two 





TWO.COLORED TUBE CARTONS w 
Part i ' 

G ' ‘ 

fox A 


’ ! a 
Glossy white. unprinted, | 


GAVvVG. GALS 
a 


(183 6eaQ6carT 
(suU4a. 680606 





r « 


BARRY 


Walker 5-7000 


ELECTRONICS 
CORP 








\ 512 Broadway N.Y. 12, N.Y. J 





ADVERTISING INDEX 


Radio-Electronics does not assume responsit 
any errors appearing in the index below 


Acro Products Corp 
Allied Radio Corp 

Aimo Radio Co 
Microphone Co 
American Phenolic Cort 
Arkay Radio Kits tnx 
Atias Sound Corp 

Audel Publishers 


American 


Barry Electronics Corp 
Bell Labs 
Bionder-Tongue Labs 


Brooks Radio & TV Corp 


Telephone 


of Columbia Broadcast 
Institute 


CBS Hytron (Div 
Capito! Radio Engineering 
Channel Master Corp 
Chicago Standard Transformer Corp 
Circle Electronics Products Company 
Cleveland institute of Radio Electronics 
Collins Audi roducts C« 

Cornel! Dubilier Electric Corp 

Cornish Wire Co 
Coyne Electrical Schoo! 

of General Mot 
Institute 

Labs 


Delco Radio (Div 
DeVry Technical 
DuMont, Allen 8 


Edlie 
Electro-Voice. tne 
Electron Tube Corp 
Electronic tnstrument Co 
Erie Resistor Coro 

EZ Way Towers, tne 


Electronics 


of, Ameri« 
(£ico) 


General Cement Mfg. Co 


Heath Co 

Huckert Electronics 

Hudson Speciaities Co 

Hughes Research & Develonment Labs 


Indiana Technical 
Instructograph Co 
instruments For Service, tne 
Rectifier Corp 


Colleae 


International 
Jackson Electrical Instrument Co 
Jensen Industries 

Kuehne Mfg. Co 
Lafayette Radio Corp 
Lectone Radio Corp 


Maliory, PR. & Co Ine 

Merit Coil & Transformer Co 
Mosiey Electronics 

Moss Electronic Distributing Co 


National 
National 


Radio institute 
Schools 


Opportunity Adiets 
Oxford Electric Co 


Perma-Power Co 
Phaostron Co 
Phiico Corporation 
Precision Apparatus Co.. Inc 
‘Edu-kits Ire 
Progressive Electronics institute 
Py mid lectric Co 


Progressive 


Quam Nichols Co 
Quietrole Co 


RCA institutes Inc 
RCA Tube Div. (Radio Corp 
Rad-Tel Tube Co 
Radiart Corp 
Radio Merchandise 
Radio 


of Amer 


Sales 
Receptor, tnc 





Baltimore Technical Institute 
Candier System Co 

Grantham School of Electronics 
indiana Technical College 
Electronic Sehool 
Milwaukee School of Engineering 
RCA institutes. tne 

Tri-State College 

Valparaiso Technical Institute 
Western Television Institute 


tng: apolis 





Radio Television Training Associatior 
Raytheon Mfg. Co 

Rek-O-Kut Co 

Rex Radio Supply 

Rinehart & Co.. Ine 

Rockbar Corporatior 

Rohn Mig Co 


Sams, Howard W. & Co., Inc 
Spraque Products Co 
Stan-Burn Radio & Electronics 
Electronics Corp 


Emporium 


Staniey 
Surplus 


Tak 

Telecom 

Tenna Mfg. Co 

Trie Mfq. Co 

Tung Sol Electric Co 
Uranium Prospectors’ Equipt 
Ward Products Corp 

Wholesale Radio Parts Company 
Winston Electronics, tne 


Zingo Products 


RADIO-ELECTR 





MEGAPHONE 
AMPLIFIER 


———! 


a 





BATTERY 
CHARGING RACK 








hs 
AT LAST A COMPLETE LINE OF QUALITY TRANSFORMERS FOR 
EVERY TRANSISTOR APPLICATION AT A PRACTICAL PRICE! 


SPECTACULAR 


PAB U yO RRPABIA Eyl yl TE: 


TABLE ELECTRONIC — AMPLIFIER SYSTEM 
COST YOURS 
US NAvy $1850°° FoR OnLy} O2° 


@ Powerful 20 watt amplifier! © Pistol grip dynamic megophone! 


All Units BRAND NEW and GUARANTEED 


A complete portable 20 watt amplifier system at a fraction of its original cost! Quality 
designed and built for the U. 8. Navy! Use on fishing boats—pleasure craft-—traim 
day camps—carnivals—sports evenis—life saving stations—any place where handling !e 
ing large audiences is necessary. Unit operates from self contained rechargeable bat 
connections necessary. May be set up permanently when used with chareir @ rack 

watt 6 tube amplifier—in «@ waterproof portable metal case, an electronic megaphone 
unit that operates on 110 volts AC/DC and on 12, 24, 48, or 96 Volts Dt } cell 
tubes, cables, plugs and 30 page instruction and diagram book. Overall size co 
Shpg. wt. 88 Ibs. 

ELECTRONIC MEGAPHONE SYSTEM..... 


NSFORME 


























CASCADIAN 
TV BOOSTER 





15: 


Lots ef 10 Assorted Pri- 


Argonne mary 
95 Singly, each Type 


impedance 


nee. rice SH 2G 


D.C. Resistance 
Pri. Sec Overall 
Ohms onm | Size 


cond- 


ary 
Ohms 





200,000 
Input 100,000 
Input 100,000 
Driver 20,000 
Driver 20,000 
Driver 20,000 
Driver 16,000 
Driver 15,000 
Driver 10 000 
Driver 10,000 
Output 10,000 
Output 5,000 
Output 3,500 
Driver 4,000 CT 
Output 2,500 
Input 2,000 CT 
Output 2,000 
Output 500 CT 
Output 00 CT 
Output 500 CT 
Output 100 CT 
Output 00 CT 
Output 250 CT 
Input 200 
Output | 200 CT 
Input 5 


Ohms 
Input 
Nickei.Stee! and Silicon 
ge e t 
« Wound on 


bins @ Mylar Outer 
Celor goers Leads 











>>>> >>> >> >> >>> PP PP 
DBD BBD BBBWVWBAATAID®I 








1,000 3600 ‘ : 
430 cr asee Ma HD Biggest Booster Buy Ever! 

1 oes Se sooo | 40 | exh ex" || Famous Masco Cascode Booster!! 
1,000 y 400 50 1%” 2%” @ Three tuned circuits—cascode 

333 XSL «© Golden Grid 6827 Plus 6/6 Plus rectifier 
1000 2 “2%” od @ 35 db gain (56 times!) average 

200 2% "5%" 

500 


SS 
cow 


hannels 
A sensational new tunable Vill 
ry" » cial low-noise circuit b 

600 * 2 63BZ7 known f 

6090 ? Field pioneer and specifica 

high gain front end Hiring 
type receivers 

of operation 

times——35 db 

permeability 

switched on and 

636 and 6BZ7 tubes for max 
U/L approved. For 110 volta A 


Masco TVG-53.in lois of 3, Ne 9. 45 Bingly, es 9.95 


RADIO RECEPTOR 
UHF CAVITUNER 


tube so wel 


— 
- oco~rrnr 


. . + . . 
ce ce cco © 


~ 


2 E >. 
Fe 




















RAYTHEON 
TRANSISTORS 


ANTITIE 


High Output 
Dynamic 


TOP QUALITY 
CRYSTAL 
MICROPHONE 


COMPARE IT WITH 
ANY MIKE AT 2 te 3 
TIMES THE PRICE 


a) 
List Price 


sarod 


High quality Dynamic microphone A quality 
exceptionally fine for Public a VPA systen house 
dress recording, etc. Flat response Frequency response 
60-10,000 eps. Impedance 40,000 Output level 
+15% at 1,000 cps. output level 
—55 db Die cast metal case low gain amplifiers 
equipped with 6 ft. of shielded of shielded cable 
cable. Shpg. wt. 3 ibe lbs 


PA-19—in lots of 3 12.45 PA-24—in lots of 3 
singly, oa 12.95 singly, each 


crystal 


cycles 
vides 





Genuin 
ate TAPE 
Ghee. Wt 14 of 


LAFAYETTE made a terrific 
deal with one of the leading 


to supply us with their regular 
pa which sells for almost 
wice our price WE GUAR- 
ANTEE ABSOLUTE A. 
FACTION OR YOUR MONE 
BACK. The finest aie 
al-quality recording tape ottainable. Highest performance 
for thousands of piayings. Red Oxide Base in a amooth 
uniform coating; greater signal strength; with mazimum 
fidelity: uniform frequency response from 40-15,000 eps 


in tots of 10 relts -1.75 ea 


oer 
postace® 
COO evemed 


roll 
* 








Microphone for 


ample output for use frequenc y 
Complete with —i5 db 


Shpe. wt clip for 


manufacturers of recording tape sets, hearing alds, transcribing, etc DC resist 2 2000 
ohms, 


with 3 ft. plastic covered cord 


Low ieee Ance MODEL A SILENT 
LISTE NG 


WII! replace speaker on any radio set or T.V for silent 
listening, 
transformer, 


TYPE CK-722 Complete with 6 AF4, 
SP-92—In Wts of 10, each hm 68Z7 and IN82 
Bingly, each . all 
TYPE CK-721 
SP-93—In lots of jo, each... 


Singly, ea controlling lator 


frequency ability 


i) LAPeL | uniformty "road bandwidth 
Vitel tel dale ia 


high gain. ¢ pletely shielded 
r. Ideal for buliding 

@ REGULAR $146.00 VALUE! etc. Bize 3%” 

© PULL —58 a. > 1%” D. Shy 
OuTPUT LeveL 

© IDEAL GEmenal ; 
PURPOSE mine! 

- 

Specially engineered crys 
pnone Attaches to 
1%” in diameter 

rerporse 


chrome plate 
attaching 


clude > ft of 
$3.95 ieee. wt. 1 ib 
4.25 PA.-i8 


LAFAYETTE EXCLUSIVE! 
DYNAMIC EAR PHONE 


TL-26...Low 


IMPORTED DIRECT 


Priem-Cooted Lenses 
@ All-Metel Construction 
@ individual Focus 
@ Leather Case & Straps 








with order, 
Add 10% 
Fed. Tax 
A hew lightweight plastic ear phone 
especially imported by Lafayette to 
bring you the high quality of s 
dynamic ear phone with the ease 
and comfort of an almost weightless 
unit-—at a price less than half that 
of any comparable unit. Fits right 
into ear. Excellent sensitivity of 
65 db. Ideal for use with + ature 


RADIO CATALOG 
LAFAYETTE S whw Catacoe 
O with THe LARGEST S44. 86 
OF QUALITY ELECTRONICS 
GUIPMENT AT BARGAIN PRICES 


O WEW YORK NY , 100 Sixth Ave 
BRONK.NY. | 542 E Fordham Rd 
aL LLa 26 Central Ave 

PLAINFIELO.N J. | 139 West 2nd St 

BOSTON.MASS. | 110FederaiSt 


impedance 5000 ohms at 1000 « es 


NING OR VIEW! 


by direct connection to secondary of output os Order Pleose Mention 
Impedance 8 ohms. 


Net 1.05 





JULY, 1955 








NEW wise Guaneny POWER 


and 
ont ” wm 
o-28 voc “a 5S Amp 
S Amp (1% Hippie) 
o ws voc at 12 amo 
2 1% Rippie) 
24 


6 
r2aevsoacct 
T2BVLOOAT 


New! Basic 
BLLGPSA 


a" Voc at 100 Ame 


Supplies, 115 VAC in 
115 WOVC st 5 Amp $90 29 
115 VOC at 10 Amp 100 

82 30P6A 
@230P10AF 
Leese Meters. 1 1156 of 230 vac ‘a ; Phase 


NEW "'TABTRON"’ SELENIUM 
BRIDGE RECTIFIERS 


Dated 
one ysse QUARANTES 
hectifViers 
ton Prov 
, and above 1000 
wing liet. Pull 


84 my sag $00 


S3b2S=Se~= 


aewne= < 
Ne Bear~Sann- 
Seseuseses 


-—= 
ee 


= 
ee were 
= Ow ~aw~eseown 


sorue 


ey! ape as 


New Rectifier Chokes 
; 


NEW VARIABLE 6 & 12 VOLT/12 
DC Power Supply 


ir 

Selenium Reetifier 
METERS V&A woeg ae for eont 
up te 20 am aenvermen ~*~ overload 
Mode! TEL2VI2ZA ecial $32.00 


New 110-115 VOC comer Supplies 
for Pane Opevere. Motors, Bei Drills, 
Solenoias Machin attery 

J 


service 


tw 
1100w. $32 
NEW VARIABLE VOLTAGE XFMRS 
Superior—Gr—Staco—Utc 

© 199V 1.95A 
o-195V 1A 
Cased 
! 


i] 
oe 
66 
25 
os 
66 
08 
oa 


aa wene 
ee | 


164%  Bise 


ALL NEW DUAL VOLTAGE 
PHONO CARTRIDGE 
$1.70 ea $2"5 Louw VDE 
Replaces 127 Popular MPD /1000WVDE $106 
Make & Type Cartrid L200WVDE | B06 
95% OF ALL 78 RPM's Write tor Complete. Listing Qty. 


slips off for 
condenser in 
inals is 2 

terrific 
Repviacement 


NEW OIL CONDENSERS 


2400WVDC 


Price 


| rite for “TABOGRAM” Bargain Sheet | 
RHEOSTAT 





Externally mounted condenser 
uput of 414 Volts With 
place, voltage at 
Freq. reepotiee 
or Bervicemen » for 


Singty $1.80 ea 


COMPONENT KITS 


Resiotere 100 Aset'd 
ybe Gockets 20 Annt'« 
ao Cond, 25 
Vit WW Res. 15 Annt'« 
Knobs 10 Asst’d 





Chart. 


BUY 
1 


Write for Quantity Pr 


® Ist Quality * No CT or Mechanical Rejects 


TU BES!! 1! FULL RETMA 


WARRAN TY 
@ Individuall 


WE WHOLESALE 





Boxed @ Hickock Mu Tested 
RVICEMEN, DEALERS & INDUSTRY 
5 


J 
> 


ne eae eS et 
~o°eep 
Peeudvea 
Setzeseses 
aU BOT X-=4Oe 
NANA SNS 














ett Pett ie tt Py 











CIRCUIT BREAKERS 
39" Ton 12 90, 40.80 pout 
140. en 12/ $20 50 $74 it Ft 4 
a gle Sw hk 
Amps; 5. 10, 15, 2¢ 25 

Therma Push tutton ‘ture 
15, 20, 25. 30 89c; 10/8 
6“ ” 
ON MONEY BACK 
TAB GUARANTEE 
PRECISION RESISTORS 


— Witkor 
y Gta. 


20c ea. 


network, 2 wires needed 

& LF Respon Famous 
Fl " Specter Mfgs. 18” Coaxicai 
Fweeter 25 Watt/20- 


monet “basco 
Coantee PM 2 
12 Watt/45-15000 cy. 
> for $3 
& 2% 


Kitxon 
5, 10 


$i2 78) 
“wl 





Rpecial 
All Mdse. Sold ®’ Coa w/aw/70- 15Ke 
MODEL $7 "98 V3 “ 
a2” wLFt om 10w/ 35 


iake $19 
8 HEFL PM Tw 46-14 $7.25; 3/313 
HI-Fi Audio Components 


Phono Cart. & N'dies Gtd. 
1a 003 it 











wits 
SPECIAL dsc ea 
10 of One Value 
100 of One Value 
10 Aset'd Values 
Write for Complete Listing 





HOOK UP WIRE. Ase'td & Colors 
CLAMP LAMP, Adjuetabic 
WILLIAMSON AMPLIFIER KIT 
Medel TAS 20 $47.50. Wired te Geo 
B6GA KIT (2) 866A Tubes, Sockets, 





4 MFO (1200 VOC or 10 MFO /600 VOC (or ase'td) Lots 12 $1.50 ca 
100 ft eo 
w/tulbe & Reflector $1.57 ea; 
Ultra linear 20 Watts 


& Transformer 


oo oo oe 

$1.79 2018-008 0 
$i0 

: $io 
~) 1 of 


rr 
roll; GOO ft $1.98 oa 
yi 
10-70 KC /10W (+ ‘ 
Single Diamond ‘'Tetrad”’ 
4 Dual Diamond ‘‘Tetrad’’ 


Hi-Fi RECORDING TAPE 








230 TO 115V AUTOFORMERS 


220-240 V/50-60 ey iH 
‘w 


or etenout 


For 
t 
Cord, 


TRAOTS 7ow* 
yoeaes 1o00owr 
200 (20: 


00 
ts i oowse 26 ¥eA7 00, veowss3 7s 
1000 /1000W /ilKWw $16.06 
asgoo 2000W 2hw $32 00 
$100 oraer Take 10% Disc. *lLess C, Pan 


TERRIFIC OFFERI! 
Crystal Diode 


IN21 <(__ CH 


“TA 5 for $1.00 
grecian, 25¢ each f./5',3 Pfs 


TV BARGAIN VALUES 


Television Antenses 
Fringmaster 
tir6ad re 

Cenical 


Ant. All Che 


‘ivagi'' 
Onty $19 


"TAB" Accessory Specials!! 


200 et Twinex 65 Mil iivy duty, 3 


00 fs 
$10.2 
Rove 42 On. "ids Sar boo fe can Dept. TREE 


v Co 
ope, Al Ch, 88 x 


Finest, $, $, $, Back Gtd 
PRECISION COATED & SLIT, 
Gtd Spiice free ’ on. 
trolled Plastic Gta 
stant Output 1 Th 
© Oxide Wad In 
1200 ft. per reel 


Twelve Lot 
Special $1.58 og, 


NEW gern ses PHOTOFLASH 
AC & Dry Battery an 





Hestetors 
tube 

m, guide 240 Day 
Kodachrome 120 on 
a we not Inel 


capacitors, 
in indicat 








Sold 
Singly 





ONCE AGAIN BY DEMAND 
Pocket 

AC-DC MULTITESTER 
45 bets 


Hi-accuracy precision VOM 


sinety se 9s (p ‘40¢ ship in U.S.A 
NEW SONIC SOUND GENERATOR 
TISVAC INPUT 
wee Agitates! Cleans 
e’ Woshes @ Mixes 


; beta $19.95 


SPECIAL 
Detaiis 


Write for Complete 


* TEST mana . 
& 206 Tube Tester 21.98 
emc 206 Mutual < « 


Mutua 





= So 
nt so 00 
$36 


“rT 6 
simpson 260 VOM $85 Re $36 


$$ Prices Slashed $$ 
AB "J" POTENTIOMETERS 


Short gnens ve" 
10K, 











30K “Ohms 


Special 30c 


1 < 
more ass'td 7S5e ea 
50c ea 


“"TAB’' DO-IT-YOURSELF TOOLS 
Hi Quality Power Saws 


Cummins rts Maxsaw 


cut 2% 

“TAB” bastante Buy 
THOR S” Power Saw 
cut) Special 


$39 ‘95 


$22.50 


Thor Electric Speed Drills 
“% P 
Drill w/ Jacobs ci 

RPM/115 

400312" 

rill w/ re: 

RPM/115 V 


Chrome Vanadium Speed Drills 


to 60 C.V 


300W “ $8.18 
tindustrial Constant Use 120 VAC-OC 


Thor Bench Speed Grinder 
1173450 KPM, 11 
i 


motor; 2 wheels 
x hy 1-60 grit 
Self-altgning Oo 
Aluminium Body 
Special 


Mode! 
VAC 
“ 


only 


(8) Nut drivers 
cessed for lon 
Tempered Steel. 
Spectal 

Swies he aig 
950% all sizes Sq & 
4” to 9/16". Gt 
(Prepaid USA) 
Swedish Hand Saw, 
cut Finest Sandvick < $3.98 


Wilfee Quality Utility Bench Vises 
Vy" 


{ 
6/35 


Write For New ‘‘Thor'’ Tool Cata 





bhatte 
Cive vos Lay ty Bye 
Fiash 


ac 
(5) 80v eit of Gatterios qineie. 
ig 


Lamp Gun, Hoide 
$44 


SOUND POWER HEADSET, Chest 
MICROSWITCH KIT Assorted Types, 
PLANETARY ORIVE, 5:1 & 





PY sessed mer, 


ero’ vinve ‘duacraic. vara Hi Voit % et ° 

& Throat * ik ke U SN r 98 
Special 
1:1, Bargain Buy Only $2.49 «a 


Selenium Rectifier and Filter densers 
ff ry 
oo 


4 tor $1.00; 00 
°o 








CIRCULAR SLIDE RULE 
12 only 24” radiu 
Pe Mult. Div Cubes & este. 


ra STROBE LAMPS Seales. Data & Case 96c ea; 
w-s 


Equiv Laminated 
Log & Dee 


6/35.00 


600VOC Selenium Rectifier 
Electronic Fiash Handbook ckt. 


FOTOFLASH 
TAB 


Sas 


118 4 . NEW PRECISION POTENTIOMETERS 


Melipot 0.5 
Helipot 
Helipot 
Micropot 


1000 Ohm 


A1i0@ 


Turns 
Micropet 20000 Ohm/0.1% 
me LO Volt Tura 

Write for TAS" Fiash Tube Data Buy in Quantity 6 for $24 


THAT'S 
a 
e BUY 
111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 


TRANSFORMERS 
Input TV. & 


ad 


tubes HY & 
voc SMA 


chudes FILTER PARTS. 
Money Back Guorantee (Cost of 
Md Only) $5 Min. Order F.0.8 
N.Y.C. A Shpg. Charges or for 
C.0.D. 25% Dep. Tubes Gtd. vic 
R-Exp. onl rices subject to 
Change Without Notice. Phone Rec- 
tor 2-6245, CABLE: ‘"TABPARTS"’ 


RADIO-ELECTRONICS 





.STOP UNWANTED SOUNDS 


with the NEW GG4 varRiaB_Le D* 


fy, CARDIOID 


Now... Broadcast Performance Designed for Public Address 


COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 


All the advantages of the E-V Variable D* are now available in t! 
high-fidelity “664”...for public address, recording, communicat 
applications. Uniform cardioid polar pattern provides high front-t ination 
igainst unwanted sounds, without close-talking boomine 
pick-up and reproduction problems under a great variety o 
natural reproduction of voice and music. Increases work 
microphone, Gives greater protection against feedback 

ambient noise and severe reverberation exist 

wind and breath blasts. E-V Acoustalloy diaphr 

smooth wide-range reproduction. Can bi 

or carried in the hand. No finer microy 

and value! Write for Technical Specifu 


Model 664 
Uniform respons 


v 
phased 
part 


$79.50 
Model 419 Desk Stand a , 


SlechoVorce 


ELECTRO-VOICE, INC.* BUCHANAN, MICH 


Export: 13 East 40th Street, New Y 16,N f é Arlab 





HIGH-FIDELITY MICROPHONES + SPEAKER SYSTEMS * PHONO-CARTR 





J 
\o> 


& 


BY POPULAR DEMAND! 
...- the new 


...the improved 


RCA “TREASURE CHEST” 





holds more tubes! 
STRONGER 
built to last longer! 
PROFESSION AI LOO} 


helps build your prestige! 


Here it is—the new, improved 


carry a full selection of receiving tubs ir service 
calls. Use it to carry small t y the world 
famous brand name—RCA 1 let " 1 to build 


your business by instilling 


STARTING NO 
lube, or every 25 RCA Re 
Tube Distributor will gi 

20 “Treasure Notes” and y 
them for the NEW RCA 


custom-built tube-carrying 


TYBE DIVISION HARRISON, N.J. 


_ 
RC \) RADIO CORPORATION of AMERICA 


Here’s more 
freasure... 
the RCA 
“MULTICORD”! 


It's an all-in-one power cord with two 
populor types of “cheater” receptacles; 
o hard-rubber, 3-way power outlet for 
test equipment, soldering gun, etc.; and 
a clamp-on work light. A real time-saver 
for busy service technicians! It's yours 
FREE of extra cost for only 5 RCA 
“Treasure Notes.” 

These offers expire at midnight, 
August 31, 1955 so act promptly. Don't 
miss out... Order your RCA Picture 
Tubes and RCA Receiving Tubes and 
start collecting valuable ‘Treasure 
Notes” now! 





